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FOREWORD

This document is prepared and submitted in
accordance with the requirements of Contract
NAS9-9462, Article II1 B, items 11 & 16 and
Exhibit C paragraphs 2.13, 2.14, and 2,8,

This document supersedes Martin Marietta
Report number ER 14756; DSM-1 and DSM-2
prepared under Contract NAS9-6587.

This document includes a description of the
Apollo Lynar Surface Drill with associated
Ground Support Equipment, lunar mission re-
quirements, operating and service instructionms,
spare parts distribution, and transportation
and storage requirements.

This document is approved per NASA-MSC letter
EA22/11~19/L362,
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I, SUMMARY AND INTRODUCTION
1,0 GEMNERAL CONTENTS

The ALSD Familiarization and Support Mamial contains equipment descrip-
tions, operating procedures and support instructions necessary to maintain
the Apolle Lunar Surface Drill at a field level of operation. Major areas
contained in the manual include:

. Interfaces with the Apollo Tunar Surface Experiments Package (AJ.SEP)
. Operational Requirements
4 Equipment descriptions with major part number identifications
¢  ALSD Operating Procedures
A Service Instructions
e BXA and KSC Prelaunch Operations
® Spare Parts Distribution
¢ Transportation and storage requirements
2.0 EQUIPMENT CHECKOUT AND MAINTENANCE CONCEPTS

The field level checkout and maintenance requirements for the ALSD
have been minimized because of the relatively short service life, simpli-
city, and portability of the equipment. Elaborate GSE for the ALSD system
was eliminated during concept definition. Extensive factory checkout re-
quirements of the ALSD and the relative simplicity of the equipment pro-
vides a high degree of confidence that it will function properly during
the lunar mission,

Since Training Unit No., 2 will be subjected to greater usage than
the flight units, a periodic inspection check list has been established
for it. Training Unit No. 1 is a lightweight, nonoperational model to
similate the 1/6 G lunar gravitational enviromment. It is a deployment
training model for use by the astronauts for procedure rehearsal, and .
scientific experiment positioning on the simulated lunar surface at the i
MSC Houston, The training units will be returned to the factory for §
detailed inspection and repairs if required. A spare parts inventory
has been established to support both field level and factory level main- .
tenance requirements.

I-1
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The checkosut and meintenance summary chart for both the flight and

training unit ALSD's is diagrammatically iilustrated in Figure I-1.
It i8 recommended that Martin Marietta Corporation technical assistance
be provided when performing checkout and maintenance activities.

3.0 SFARES

The spares provisioning and distribution system for the ALSD system
is established in conformance with the checkout and maintenance concepts,
Spares which are readily replaceable at the "black box" level are provided
at tae required field locations. Other more complex components requiring
factory .evel installation, adjustments, and testing will be maintained
in the f.ctory GFE inventory until required. A 1list of spares for the
ALD program ig tabulated in a later section of this manual,

F.gure I-2 diagrammatically illustrates the spares distribution system
for the ALSD,

I-2
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POWER HEAD FACTORY CHECKOUT

BATTERY FACTORY CHECKOUT

Mechanical Inspections

Bare Motor Run-In Test

Bare Motor Brake Test

Bare Motor Locked Torgque

Bare Motor Temperature Rise

Percussor Spring Energy Measurem:nt
Assembly Load Test (RPM, BPM, Current)
Dielectric Strength Test

Electromagnetic Interference Test

Mechanical Inspection

Cell Resistance Test

Cell Pressure Integrity Te:
Circuit Contiruity Test
Melectric Strength Test
Insulation Resistance Test
Case Pressure Integrity Test

[

ALSDASSEMBLY FACTORY CHECKOUT )

[ —

Mechanical Inspection

Battery Assembly Pressurization Test

Power Head Pressurization Tesi

Rock Penetration Rate Test, Power
Requirement and RPM

Treadle lLock/Core Stem /Wrench Lock Test

Deployment Test
Interface and Fit Checks

Weight and ALSEP Control Tool Interface

FACTORY CHECKOUT

Inspection and repair as required

[

‘ ——

ALSD Flight Units

b e e e - - — e — o g guf

NASA-MSC LRL

Sterilization of Core Stems, Caps and
Installation in SRC

BXA ASSEMBLY AREA

ALSD Training Units

NASA-MSC

ALSD Operational Training Tests

N

Mechanical Inspection

ALSEP Interface Fit Check

Battery Pressurization Test

Power Head Pressurization Test
Deployment Test

Battery Assembly Activation (Test Only)
Power Head Operation Test

_NASA-KSC ASSEMBLY AREA

. Battery Assembly Activation
Puwer Head Operational Test

ALSEP Pre~Installation Checkout

NASA-KSC LAUNCH PAD

- Installation Aboard ALSEP/LM

Figure I-1.
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POWER HEAD FACTORY CHECKOUT BATTERY FACTORY CHECKOUT

Same as Figure I-1 for Flight Back-Up Unit + Same as Figure I-1
Miscellaneous Spare Component Inspections

ALSD ASSEMBLY FACTORY CHECKOUT GFE STOREROOM
[ . Same as Figure I-1 for Flight Back-Up Unit . Power Head Components
Misc. Spare Subassembly Inspections . Miscellaneous
{
ALSD Flight Spares ALSD Training Spares
NASA-MSC LRL NASA-MSC

Accessory Group -
Training Battery Assemblies
Training Battery Cell Sets

Same as Figure I-1

i . Core Bits
BXA ASSEMBLY AREA . Core Stems
. Bore Stems
. Same as Figure I-1 for Flight Back-Up Unit . Drill Bits
. Pressurization Unit . Miscellaneous

Battery Charging Unit
Battery Assemblies
Miscellaneous Components

NASA-KSC ASSEMBLY AREA

Complete ALSD Flight Back- Up Unit
- . Battery Assemblies
Miscellaneous

L

Figure I-2, ALSD Spares Distribution
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II. ALSD MISSION REQUIREMENTS AND GENERAL SYSTEM DESCRIFTION

1.0 APOLLO LUNAR SURFACE EXPERIMENTS PACKAGE (ALSEP)

The ALSEP is a group of scientific experiment and support subsystems

which will be deployed on the surface of the moon by the Apollo astronauts.

The ALSEP will measure lunar physical and enviroomental characteristi.s
and transmit the data to receiving stations on Earth up to one year after

departure of the astronauts,

and the solar wind.

The ALSEP consists of the following subsystems:

Structural/thermal subsystem

Electrical power subsystem

Data subsystem

Eight experiments in varying combinations

Apollo lunar hand tools subsystem

The eight experiments consist of the following subsystems:

Passive seismic

Magnetometer

Solar wind

Suprathermal ion detector

Active seismic

Heat flow with supporting ALSD
Charged particle lunar environment

Cold cathode gauge

The purpose of the ALSD is to provide a means for a single astronaut
to emplace Heat Flow Experiment (HFE) probes below the lunar surface and
to collect subsurface cores. Emplacement of the HFE probes requires the
boring of two subsurface holes to a maximum depth of three maters. The
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on the composition and structure of the lunar body, magnetic field, atmosphere,




bore stems remain in position in the lunar soil and function as an en-
casement to preclude cave-in of unconsolidated lunar material, and to
facilitate insertion of the probes., A subsurface core is to be obtained
by powering six core stems into the lunar soil, removing and capping

the stems for subsequent transport to Earth in a Sample Return Container
(SRC).

2.0 ALSD/ALSEP INTERFACES

The ALSD is designed as a totally integrated system which mechanically
interfaces with the ALSEP Subpackage Number 2 during transit from Earth
to the lunar surface in the Lunar Module (IM) Scientific Equipment Bay
(SEQ). Conceptual illustrations depi.ting these interfaces are presented
in Figures II-1 and II-2, ALSEP Subpackage No. 2 is shown in Figure II-3.

Upon arrival on the lunar surface the ALSEP subpackages are removed
from the IM-SEQ by the astronaut. The ALSD is detached from the ALSEP sub-
package by the astronaut, and the subsequent drilling operations are per=-
formed completely independent of the ALSEP,

The ALSD core bit, core stems and caps are stowed in the SRC during
the outbound flight, These items are subsequently removed from the SRC -
by the astronaut and integrated with the ALSD during the post-landing
preparations.

3.0 OPERATIONAL RIQUIREMENTS

3,1 Drilling

The ALSD possesses the capability of boring and coring in all anti-
cipated lunar surface materials ranging from low density, fragmental
material to dense basalt. Contractually defined lunar surface model
similations for ALSD design guidelines include:

1) Two holes, three meters in depth in materials having particle
sizes ranging from less than 3 millimeters in diameter to
approximately 16 inches in diameter,

2) Two holes, three meters in depth, in materials similar to 1)
above, but part of this model includes two tabular pieces
of 40% vesicular basalt, one 10 inches thick, buried 5 feet

below the model surface and one 5 inches thick 10 feet below
the model surface.

3.2 Environmental 1
The ALSD possesses the capability of performing the lunar surfacz ‘
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Figure II-2 ALSEP Subpackage No. 1/HFE Interface
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drilling mission described in paragraph 3.1 after being subjected to the
translunar and lunar environments. Major environmental criteria which
influenced the sy.tem design included:

1) Translunar

a) Shork, vibration, and acreleration of levels and dura-
tions specified in zpplicable contractual documents.

b) Thermal-vacuum exposure to ambient pressure 1 ~ls of
10-8 tor~, and SEQ wall temperatures between 20°F and
160°F, Nominal exposure time during the translunar
portion of the mission is 106 hours.

2) Lunar Surface
a) 1/6-G gravitational field.
b) Thermal-vacium exposure resulting from the low ambient
pressure (1013 terr range) on the lunar surface, and sun
angles between 9° and 45° above the local horizon. Maxi-
mum exposure time during the lunar surface mission is -

36 hours.

3.3 Weight and Volume

Limitations of the SEQ and ALSEP requirz that the ALSD (exclusive
of core stem and caps) be packaged within a ‘ olume not to exceed 7 x 9.6
! x 22.68 inches, A maximum weight limitation of 31.0 pounds has been im-
posed upon the ALSD, The flight configuration weight is less than 30,0
pounds.

4,0 GENERAL SYSTEM DESCRIPTLON

The drilling device which wiil be employed to produce the lunar sub-
surface holes is a hand-held, battery-powered, rotary-percussion drill.
The cotary-percussion drilling principle wa:. selected for this application
because: (1) the axial bit pressure and rotary torque requirements for

44 efficifent drilling are considerably less than that required for rotary
’ driliing; (2) the drill bit opersting temperatures are sufficiently low to
preclude the requirement for a drill bit coolant such as air or water; and
(3) the tungsten-carbide bit cutters will drill with reasonable efficiency
in the presence of s sma'l dust layer in the bottom of the ole which is
inherent with a mechanical cuttings transport sysrem,

1I-6




The ALSD is inherently capable of coring a 1,032-inch diameter hole
in dense basalt (22,000 psi compressive strength) at a maximum rate of
2.5 inches per mimute, or 43% porosity vesicular basalt_at a maxirum rate
of 6 to & inches per minute, with an optimum applied axial bit pressure
of 60 pounds, Under actual lunar surface drilling conditions, the maximum
driliing penetration rate is degraded in proportion to the hole depth and
available axisl bit pressure which can be manually applied by the astro-
naut. For a2 hole depth of 1.5 meters and nominal astronaut applied axial
bit prespure of 10 to 12 pounds, the dense and vesicular basalt penetration
rates are reduced to appreximately 1 and 5 inches per minute respectively.
Penetration rates in conglomerate or pumice type materials vary from 30
to 120 inches per minute. Boring performance of the ALSD is essentially
the same with the boron-fiberglas stems and solid face bit except the
hole diameter increases to 1,125 inches,

The ALSD is designed as a totally integrated system which interfaces
with the ALSEP pallet located in the LM-SEQ duriung transit from Earth to
the moon's surface, The drill, with its various subsystems, can be re-
moved as a single package from the ALSEP subpackage and transported by
the astronaut to the selected drilling site for subsequent agsembly and -
operation. The core bit, core stems, and caps are transported separately
to the lunar surface in a sample return container.

& brief description of the ALSD subsystems, (Ref, Figure II-4), required
Lo perform the lunar surface drilling mission follows:

1) Batte-v - Provides the total electrical power capacity required
to perform a three-hole lunar surface dvilling mission.

2) Battery Thermal Shroud - Provides low temperature protection
for the battery during lunar surface operations at a low sun
angle.

3) Power Head - Contains the electric motor, percussion and
rotation systems required for powering the drill bit and core bit,

4) Power Head Thermal Guard - Prevents the astronaut from
accidentally contacting areas of the power head which may
exceed + 250°F during drilling operations.

5) Handle and Switch Actuator Assembly - Provides the astronaut
with a2 means of manual restraint and motor control of the drill,

6) Drill and Core Bits - Provide the cutting capability required
for rock penetration.
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7} Bore Stem - Transmits the rotary-percussion energy from the
power head to the bit and mechanically transports cuttings
from the bit to the surface.

8) Core Stem - Transmits the rotary-percussive energy from the
power neal to the bir and provides a means for core collection,

9) Core Stem Caps - Precludes loss of core material from the core
stems.

10) Bore Stem Adapter - Couples bore stem to power head output
spindle.

11) Wrench - Provides a means of decoupling core stems, and an
alternate wmethod for adapter removal.

12) Rack Assembly - Provides outbound mission stowage restraint
for bore stems, wrench, and handle assembly, and provides
temporary vertical stowage of bore stems, core stems, core
stem caps and wrench during lunar drilling/coring operations.

13) Treadle Assembly - Provides structural restraint for the
entire ALSD system during outbound mission stowage, and houses
the core string lock used in conjunction with the wrench for
core stem decoupling operations.

Msjor items of GSE required to support the ALSD include the following:

1) Shipping Container - Provides a convenient means for shipping
or hand-carrying the ALSD assembly. |

2) Pressurization Unit ~ Provides capability for sequentially
‘ pressurizing the battery and power head for verification
\ of relief valve operation and seal integrity.

3) Battery Charging Unit = Provides capability for recharging
of battery if required,

4) Battery Activation Kit - Contains electrolyte for individually
activating the sixteen battery cells,

5.0 GENERAL MISSION SEQUENCE DESCRIPTION

5.1 ALSD Fabrication and Assembly

All elements of the ALSD are fabricated and integreted into the
basic system at the prime contractor's facility. The syctem is subjected
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to a rigid acceptance test consisting of the following me jor steps prior
to shipment:

1) Power head and battery pressurization and seal integrity
verification,

2) Power head and battery electrical circuit checkout,
3) Mechanical interface of all subsystems,

4) Operational coring test inclusive of rotational speed, power
requirement, and basalt penetration rate measurements,

5) Bore stem operational release test,
6) Operaticnal deployment test,

7) Mechanical interface with ALSEP control tool,
) Mass properties and envelope measurement.

9) Vibration

Upon completion of acceptance tests, all elements of the flight
unit drill systems are cleaned, bagged, and packaged in a special -
aluminum shipping container, Battery activation electrolyte is packaged
and shipped separately. The core bit, core stems and caps are shipped
to the LRL located at NASA-MSC, These elements are subsequently sterilized
and integrated into the SRC for stowage during the outbound mission.

5.2 KSC Checkout and Integration with ALSEP Aboard LM

The ALSD will be removed from the ALSEP and held in the KSC
Assembly Area for battery activation and final checkout, Installation
of the ALSD with a freshly activated battery on the ALSEP (previously
installed in the ILM-SEQ) will be acgomplished within two days prior
to the acheduled launch.
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5.3 Lunar Surface Transport Mode

Upon arrival on the lunar surface, the ALSEP subpackage will be re~
moved from the LM-SEQ, and the ALSD removed from the subpackage., The
core stems and core stem caps will be removed from the SRC and placed
in the ALHT carrier or ALSD rack, Transport modes are described in
Chapter V,

5.4 Lunar Surface Operating Mode

The astronaut will employ either the MESA SRC table or the ALHT
carrier as a work platform for assembly of the ALSD, Detailed operating
procedures for the ALSD are presented in Chapter V.
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III. ALSD SUBSYSTEM DESCRIPTION

1.0 CONTAINER FOR ALSD (Ref, Figures III-1, -2)

1.1 General - A shipping container is provided for tramsporting or
hand-carrying the basic ALSD assembly in the stowage mode prior fo in-
stallation aboard the ALSEP subpackage. Commercial transportation re-
gulations require that the battery activation kit with electzolyte be
shipped in a separate container., Core stems and cap assemb:jes are also
packaged separately for transport to the NASA-LRL for integration with
the SRC.

1.2 Construction - The basic element of the shipping container 1is

a commercial-type, aluminum carrying caee. Polyethylene closed-cell
foam is bonded to the bottom and lid of the case in a manner to preclude
excessive movement of the ALSD assembly during transport.

2.0 ALSD CONTAMINATION CONTROL (Ref. Figure I1II-2)

2,1 Generdl-The ALSD Flight Unit Subassemblies, final assemblies,
and spare batteries are carefully cleaned,after final painting and
acceptance testing, in the Martin Marietta Corporation's Certified
Contamination Control Room to the following levels of cleanliness:

No hydrocarbons detectable under ultra-violet light (Black-
light).

2.2 Contamination Control Bags - Upon certified completion of the
cleaning process, the ALSDs are sealed in Polyethylene bags.
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2.3 Contamination Control Samples - In order to ensure an identifiable
control of ALSD equipment which may contact the return lunar material
specimens, control samples are maintained and ultimately forwarded to the
NASA-LRL. These control samples are fabricated from the same raw material
stock as the flight unit components, and are subjected to all manufacturing,
painting, and final cleaning processes.

For each flight unit the following contamination control samples
are provided:

1) Three core bits,
2) One Core Stem,
3) One Wrench,
4) Three core stem caps and a cap retainer,
3.0 ALSD STOWAGE MODE ASSEMBLY (Ref, Figures III-3, -4, -5)

3.1 Assembly Integration - The ALSD assembly consists of three major
subassemblies:

1) Battery, thermal shroud, power head and thermal guard
assembly,

2) Rack assembly, inclusive of the wrench, handle and switch
actuator assembly and bore stems,

3) Treadle assembly

The treadle assembly provides the major restraining element of
the ALSD stowage mode assembly. The combined battery, thermal shroud,
power head and thermal guard assembly is restrained to the treadle by
means of the power head support bracket (Ref. Figures III-3, -14) and
the battery camloc (Ref., Figures III-5, -14). The rack hinged mounting
bracket also pr vides restraint to the rear of the power head by a hold-
down tab which bears against the power head. The rack is restrained to the
treadle assembly by means of the rack hinged mounting bracket camloc
(Ref. Figure III-3, -14), the rack-to-treadle forward support pin (Ref.
Figures III-3, -14) and the rack-to-treadle rear pull pin (Ref. Figures
I11-5, -14).

3.2 ALSD/ALSEP Interface - The ALSD is stowed on the ALSEP subpackage
in the orientation illustrated by Figures III-4 and -5. Restraint to the
ALSEP is accomplished by means of four support pins:
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1) Two round nose support pins mounted on posts located in
the bottom and of the ALSEP subpackage engage twe mating re-
ce, tacles (through oversize holes in the battery shroud)
located on the ALSD battery as illusrrated in Figure III-5,

2) One support pin leocated on the upper surface of

the ALSEP subpackage which engages a mating ALSD receptacle
as illustrated in Figure III-Z,

3) One ball detent pin which inserts through a hole in the
ALSD held-down bracket illustrated in Figure
III-4 engages a mating receptacle mounted in the ALSEP
structure,

The proper gize and location of all ALSEP interface points on
the ALSD are controlled by an interface tool fuirnished by BXA.

4.0 BATTERY (Ref. Figures III-6, -7)

4.1 General - The purpose of the battery subsystem is to provide the
power necessary for a single lunar surface drilling mission, It has

the capability for being detached fron the power head for prelaunch
activation and checkout. It comprises as major components a case, battery
cells, power switch, electrical connector, pressure relief valve, thermal
coating, and mounting brackets for the handle and switch actuator assembly.
All components have been designed for an optimum performance-to-weight
ratio.

4.2 Case - The battery case consists of an AZ31B-H24 magnesium alloy
enclosure, 6.28 X 5.86 x 3.9 inches, with provisions for a pressure relief valve,
electrical receptacle, and power switch, Integral with the case are
threaded bosses for securing the case to the power head, and brackets

for securing the handle and switch actuator to the case, The top of the
case incorporates support pin receptacies for securing the ALSD system

to the ALSEP subpackage, and an access cover for prelaunch battery
activation., The externgi surfaces of tne case are coated for a high ratio
of thermal emissivity-to-absorptivity to control the battery temperature
profile during lunar surface operation., The internal surfaces of the

case are ccated with a monoseal resin to reduce the possibility of cell-
to-case high resistance paths in the event of minor losses of electrolyte.
The case material provides shielding of active circuit elements and
conductors for containment of potential electromagnetic interference
radiation sources. The construction cf the case is sufficient to support
a pressure in excess of the 5 + 1 psi control level of the pressure re-
lief valve.
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Construction of the training battery cases is similar, except
stainless stcel 1{s substituted for the magnesium alloy used in flight
units,

4.3 Battery Cells - The battery cell assembly is a prima.y silver
oxide-zinc system consisting of 16 individual cells which operate a. 3
nominal output of 23.0 + 1 VDC at 18,75 amperes for 40 minutes. Each
cell has a vent valv: to maintain a cell pressure of 8 + 3 psi while
allowing relief of any excess gases. The battery is activated by filling
each cell with electrolyte (17 cc of 407 KOH) as part of the prelaunch
operations. Cell cases are fabricated from a high temperature plastic
(cycolac X-27) which can function safzly at temperatures up to 225 F

i1f required.

Training bat“-ery cells are of the secondary type possessing a
multiple recharge capability. These cells, fabricated from Bakelite
C-11 with a sofftening temperature of +185 F, are heavier than the flight
cells, They can deliver the required power for approximately 16 minutes,
Activation electro:yte for each cell consists of 21 cc of 427 KCH.

4.4 Power Switcin - The power switch 1is a single pole, single throw,

heavy duty microswitch with a push-to-activate mechanism, The switch -
portion of the assembly is contained by the battery case with the

push-to-activate mechanism protruding through the case for external

operation., Seal integrity is maintained by means of an APM Hexseal boot,.

The Hexseal boot, in turn, interfaces with the handle and switch actuator

assembly mechanism when the latter is installed on the battery.

4.5 Electrical Connector - The electrical connector is necessary to
permit decoupling of the electrical power circuit when the battery sub-
system ie removed from the power head. The shell of the connector 1is
overlapped by the shell of the male connector on the power head when
Joined. This cverlap serves as shielding co contain any electromagnetic
interference emanating from the conductors. Case/connector seal integrity
is maintained by a preformed "0" ring. The mated battery and power head
connectors are enciccled by a .007-inch wall co-netic AA sleeve to further
reduce the level of radiated electromagnetic interference.

4.6 Pressure Relief Valve-The pressure relief valve maintains an
absolute pressure of 5 + 1.0 psi of nitrogen in the battery case to
preclude electrclyte vaporization in the event of a cell vent valve
failure.

4.7 Handle Mounting Brackets - The handle brackets extend from the i
batter, case and are used to support the ALSD handle and switch actuator

assembly during ALSD operation. Due tc spacecraft stowage volume

limitations, the handle is stowed separately from the mounting bracksts
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during transit to the lunar surtace.

4.8 Thermal Contru: System - Temperature control of the battery is
essertial fog proper 8perating periormance. An operating cemp vature
range of +20° to +225°F has beer established for the batrciy.

Internally generated heat within the cells durirg drilling opera-
tions is conducted outward through the cell pack to tn: outer walls of
the battery. Thermally conductive silver-siliccne grease is employed
to fill the voids between the cell block and the outer walls. The
pressurizing medium also provides, to a 'srser degree, conductance of
internally generated heat to the outer case sutrfaces. The battery is
isol.ted from the higher operating temperature power head by means
of thermal isolation bushings at the mechanical interface. Radiation
from the power head to the battery is mirimized.by a thermal shield
comprised of multiple layers of aluminized mylar between the two units,
The external surfaces of the battery are painted with a finish possessing
an absorptivity (a) of 0.21, and emissivity (¢) cf ©.88, which radiates
the heat tc space and the lunar surface.

Under low temperature operating conditions (low SEQ temperature
and low lunar sun angle ab.re the horizon), the thermal finish vtilized
on the battery case possesses incorrect characteristics for stabilizing
the battery temperature. A removable oattery shroud is employed for the
low temperature profile mission A more detailed descriptior of the
shroud is presented in the following paragraph.

5.0 THERMAL SHROUD (Ref. Figures I1II-6, -8)

5.1 General - A thermal shroud is assembled to the battery to provide
temperature compensaticn when operating under the combined effects ot
minimum 4Q temperature (20 F) and leci. sun angles above the lunar horizon
in the range of 9 to 22 degrees. Thc thermal shroud will always be in-
stalled on the battery during the trans-lunar portion of the mission under
the currently gefined SEQ environment, which includes SEQ wall tempersture
extremes of 20 and 160 F with an emissivity (¢) of 0.5. Temporary stowage
of the ALSD (nonoperating mode) on the lunar surface at sun angles in the
range of 9 to 22 degrees must be accomplished with the shroud installed.
Under these conditions, the combined effects of lcw SEQ temperature and
low sun angsc will result in a minimum nonoperatisg battery cell tempers-
ture of +21°F, which is well vithin that required for successful power
head operaticn., At sun angles higher than 22 degrees above the horizon,
the shroud will be removed from the ALSD.

Under all sun angle conditions, the shroud will be removed when
the ALSD is used to perform the drilling mission. The shroud can easily
be removed by pulling the release ring illastrated in Figure III-6.

o " 5 ——n
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The shroud also limits the maximum temperature of the battery during
the trans-lunar portion of flight, Under the upperoextremeotemperature
condition, the SEC walls rise from a stabilized 100 to 160 F during lunar
descent, followed by a linear decrease to 120 F over a 35 hour period.

The maximum temperature experienced by the shrouded battery under these
conditions within the SEQ after lunar surface touchdown is less than 1600F.

5.2 Construction - The shroud is fabricated predominately from 0.012
inch thick 2024-T3 aluminum alloy sheet. A diagonal split across the

top of the shroud, combined with the front hinge and lanyard release
locking tabs allows the unit to completely oper during the removal process,
Two oversize lholes are vrovided on the top rear of thne shroud coincident
with the rear ALSEP support pin receptacles in the battery tc facilitate
installation aboard :-he ALSEP.

Thermal isolation from the basic battery is accomplished by a
series of 0.030 inch thick epoxy laminated sheet glass cloth strips
bonded to the inner surfaces of the shroud. An aluminum paint with an
absorptivity (a) of 0.25, and emissivity (€¢) of 0.25 is applied to the
surfaces of the shroud.

6.0  POWER HEAD (Ref. Figures III-6, -9, -10) -

6.1 Genera’. - The power head subsystem converts the electrical energy
from the batcery into mechanical rotary-percussive energy for delivery

to the core stem or bore stem bits. A rotary-percussion ratio has been
selected which will provide the ultimate in driiling efficiency consis-

tent with the life parameters of the bits, The power head is self-contained
within a housing which will operate in any position, and which interfaces
directly with the battery and ccre stems, and indirectly with the bore

stems through a coupling adapter. The power head is mechanically more
complex than ti:e other ALSD subsystems. Therefore, component description

is limited to the major elements of the subsystem.

6.2 Housing - The power lhead outer housing consist. predominantly cf
three QE-22A-T6 magnesium alloy investment castings which are mated together
by external sealed flanges threaded for socket head screws. The front

end housing which encloses the output gpindle is machined from 2024T351
aluminum alloy. The internal surfaces of the investment castings are im-
pregnated with a polyester resin sealant to preclude possible leakage
through the walls,

Training Unit No. 2 powei head is identical to the flight units,
with the exception that the rear housing which attaches to the battery is
fabricated from a structurally reinforced ALMAG-35 aluminum alloy sand
casting. This substitution was made to increase the operating life of
the power head.
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6.3 Motor - (Ref. Figure III-10) - The power head motor is a nominal
0.4 horsepower, brush commutated, direct current device employing as its
field a permanent magnet for maximum reliability and efficiency. The
armature is wound with copper wire protected by high temperature insula-
tion., The Genox R6-C ceramic magnets exhibit excellent low and high
temperature operating characteristics, The hollow shaft (for weight
reduction) armature contains a small fan to facilitate cireulation of
the nitrogen pressurizing medium around all heat generating elements.
The motor possesses a peak efficiency of approximately 70% when operating
at its nominal 9,300 rpm at an input voltage and current of 23,0 VDC and
18.75 amperas respectively. A reduction gear couples the output shaft
of the motor to the power train.

A 0.007 inch thick co-netic AA shield is emplaced arouni the
internal connector wiring and brush and con.utator elements to reduce
radiated electromagnetic interference.

6.4 Power Train (Ref. Figure III-10) - The motor-driven power train

consists of reduction gears which provide ti:e proper rotational speeds

for the percussor cam gear and output drive spindle of 2270 blows per -
minuce and 280 revolutions per minute respectively. Lubrication of all

moving elements withbin the power head is accomplished by use of a

teflon base fluorinated grease and oil (DuPont Krytox 143-AC oil; Krytox

240-AC grease).

6.5 Clutch Assembly (Ref., Figure III-10) - The clutch assembly limits
the reactive torque load to a level which can be safely controllzd by
the astronaut. The clutch is desigred for a nominal slip value of 20
foot-pounds, but can be factory adjusted to other alues. The assembly
consists of a metal disc emplaced between two bronze discs. Friction
between the discs is maintained by a preloaded spring. The clutch
assembly is in series with the power train behind the final output drive
gear,

6.6 Percussor System (Ref. Figure III-10) - The percussor system con-
verts the uniform rotary output motion of the power train into pulsating,
high energy, short duration linear impact blows which are delivered to the
output spindle. This action is accomplished by & rctating cam riding
against a spring-loaded cam follower, which is an integral part of the
impact percussor assembly. As the cam gear rotates, the cam rise against
the cam follower causes the spring/percussor system to compress approxi-
mately 0.5 inches. As the high point on the cam passes under the cam
follower, the spring/percussor system is released, and the percussor head
impacts the output spindle, transmitting a percussive shock pulse through
the spindle to the drill string.

b ot
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6.7 Shock Absorber (Ref. Figure III~10) - The shock absorber consists
of a telescoping titanium tube element (internally concentric with the
percussor spring) which is restrained by the center housing. The front
end of the shock absorber is impacted by the percussor at any time when
both the output spindle and percussor are fully extended, thus credting
a ''clearance gap’ between the two elenents., When the end of the shock
absorber is impacted by the percussor head, the titanium tube elements
extend under tension thus dissipating the percussor energy into heat. A

portion of the energy (approximately 2100 pounds) is transmitted to the
center housing.

The action described above occurs when drilling in low density
materials, or in the total absence of a drilling load such as the per-
cussive core removal technique. 1In either case, the shock absorber
tends to dissipate the energy into heat rather than transmit the entire
impact blow energy into the relatively thin-wall magnesium housings.

6.8 Qutput Spindle (Ref. Figure III-10) - Percussive energy from the
percussor I ad, and rotary power from the bit rctaticn gear is transmitted
to the rotary ball-spline driven spindle, and subsequently to the drill
string., The output spindle contains a female double lead thread, one
revolution per inch pitch, which mates interchangeably with any core stem
and the bore stem adapter. The black adapter retention clips (Ref.

Figure V-32) serve as a positive means of determining spindle rotation,

6.9 Pressurization System (Ref. Figure III-10) - Pressure integrity of
the power head is maintained by eight static seals, one linear bellows
dynamic seal, and two rotary dynamic seals. The static seals are employed
between the three housing sections, front end section, and the various
components such as the connector, pressure relief valve, and lubrication
ports. The lubricated dynamic seals are employed with the output spindle.
Internal pressure of the power head is controlled by a 15 + 1 psi relief
valve,

6.10 Thermal Control -Temperature control of the power head is accomplished
passively, Heat generated by internal components (armature, brushes, per-
cussor spring, cam faces, etc), is transmitted to the housing walls through
a combination of radiation, conduction through metallic thermal paths, and
conduction through the.nitrogen medium. The outer surfaces of the power

head are painted with a finish possessing an absorptivity (a) of 0.21, and

an emissivity (e¢) of 0.88, which radiates the heat to space and the lunar
surface.
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7.0  THERMAL GUARD (Ref. Figures III-6, -9)

7.1 General - The thermal guard consists of a wire cage mountea
integral to the cxternal surfaces of the power head to preclude the
astronaut from accidentally brushing against the power head. Under
combined extreme temperature operating conditions (SEQ wall tempera-
tures of 160 F during SEQ nonoperating stowage, 45 degree lunar sun
angle, drilling of two maximum power requirement lunar surface hcles)
the outer surface temperatures of the power head housings may approach
330°F at the end of the second hole drilling. This temperature could
degrade the spacesuit if it momentarily contacted the power head.

7.2 Construction - The thermal guard is fabricated predcminantly
rrom Al51 type 304 austenitic chrome-nickel stainless steel seamless
tuocs, .N59 inches in diameter with a .009 inch wall thickness. These
tubes are formed to fit the axial and circumferential contours of the
power head, and are brazed together to form a rectangular cage pattern.
The guard is supported by four bulkheads, three of which are mounted to
the rower head casting mating flanges, and the fourth is clamped to the
front end section. The guard completely encloses the power head from
the battery attachment flanges to the front end of the output spindle.
A lanyard is provided on the forward end of the guard to iacilitate re-
trieval of the battery-power head assembly after temporary stowage on the
lunar surface during drilling operations.

7.3 Thermal Control - The thermal guard support bulkheads are mounted
to the power head with insulating bushings to minimize thermal conduction.
Wire spacing on the guard is sufficient to allow heat radiation from the
power head to deep space and the lunar surface. ™e guard tubes are
finished with "half-and-half" thermal control surtaces; the inner half

of each tube facing the power head is a polished natural finish, possess-
ing an absorptivity (a) of 0.45, and emissivity (e¢) of 0.1, and the outer
surfaces of each tube facing deep space and the lunar surface possess
an(a)of 0.21 and(€¢)of 0.88. This "half-and-half” thermal finish technique
was devised to minimize radiation from the power head to the guard, and to
maximize heat radiation from the guard to deep space and the lunar surface.
The thermal guard temperature will not exceed 250 F under a combination of
all extreme operating conditions delineated in paragraph ZT1-3.2,

8.0 HANDLE AND SWITCH ACTUATOR ASSEMBLY :(Ref. Figure III-11)

8.1 General - The handle and switch actuator assembly performs two .
major functions: 1) enables the astronaut to provide the rotary re- i
straint and axial force required for operating the power head motor, ;
2) enables the astronaut to control the electrical power from the battery !
to the power head. Volume limitations of the ALSEP stowage mode required

that the handle be packaged separately from its normal battery-mounted

operating position, '
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8.2 Construction - The handle of the assembly is fabricated from
6061-T6 aluminum alloy tubing with a closed flare on each end. Attach-
ment to the battery 18 accomplished by fixed and spring-loaded lock

pins. During assembly, the round-nosed, fixed lock pin of the handle

is inserted into the right lock pin receptacle of the battery as illu-
strated in Figures III-6 and -11. The left side of the handie is then
depressed in the direction of the left battery mounting bracket until

the tapered, spring-loaded lock pin begins to engage. Further depression
causes the lock pin to retract into its housing until it aligns with the
bracket receptacle. The spring pressure will then force the tapered lock
pin into engagement with the mounting bracket receptacle, and the handle
is firmly attached to the battery. Disengagement of the spring-loaded
locking pins requires the application of pressure with a screwdriver on
the orposite side of the flange. This operation is not required of the
astronaut on the lunar surface,

The assembly of the handle to the battery case is pictorially
illustrated in a later section of this manual.

Operation of the power head motor is accomplished by a series
of mecharical elements including: 1) two actuating switch collars in-
stalled concentrically with the handle, 2) a double actuating cam
mechanism installed internally in the handle tube, and 3) a microswitch
actuating plunger which protrudes from the cam mechanism through the
bottom of the handle tube and aligns with the battery microswitch (Ref.
Figure III-6) when the handle is installed. Actuation of the battery
microswitch through the Hexseal boot energizes the power head motor.
In order to energize the power head motor, both the left and right spring-
loaded handle actuating switches must be depressed parallel to the major
handle axis toward the center of the tube. Depression of one actuating
switch (either left or right) results in psrtial extension of the micro-
switch actuating plunger; depression of both switches is required before
the microswitch actuating plunger will extend sufficiently to engage and
actuate the battery microswitch throvgh the Hexseal boot,

The double actuating fail-safe switches were provided for two
reasons: 1) during drilling operations the astronaut can rapidly de-
energize the power head motor by releasing either the left or right
hand, or by sliding either hand outward, and 2) during normal drilling
operations the power head and battery assembly may be temporarily stowed
on the surface with the battery and handle down against the surface. The
double actuating switch precludes inadvertent operation of the power head
in this stowage mode,

The concentric handle switch configuration provides the astronaut
with the same operating profile regardless of the handle height above the
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surface, Switch collars are identified with a black finish con-
trasting with the white handle to visually aid the astronaut under
lunar lighting conditions.

The handle-to-battery locking pins, switch collars, and all
moving parts within the handle tube assembly are lubricated with
Everlube 620 to preclude galling in the vacuum environment,

8.3 Thermal Control - The handle is finighed with a white thermal
paint possessing an absorptivity (a) of 0.26 and emissivity (e¢) of 0.75
which provides a maximum lunar surface stabilization temperature of 145°F,
Thermal conduction from the battery, which operates at a low temperatu.e
relative to the power head, is insignificant.

9.0  WRENCH (Ref. Figure III-11)

9.1 General - The wrench is a multi-purpose tool employed to perform
four functions: 1) decouple emplaced core stems in conjunction with the
treadle lock, 2) aid in retracting the core stems after completion of
coring, 3) aid in retrieving objects from surface level such as core
stems, and 4) provide a backup mode for removing the adapter from the
power head output spindle.

e s

9.2 Construction - The wrench assembly consists of a handle and
concentrically installed wrench head. The handle is fabricated from a
2024-T3 aluminum alloy tube which is flared on both ends and slotted

on the end opposite the wrench head. When the wrench head is engaged

to a bore stem and tne handle rotated, the pivot jaw automatically en-
gages and locks to the flutes of the core stem, The wrench can also be
used for decoupling the bore stem adapter as a contingency by engaging
the slotted end of the handle into a mating key located in the inner
collet of the adapter. The grip portion of the handle is elliptical and
of sufficient size for pressurized glove operdtion. Everlube 620 is used
. for lubrication of all moving parts in the wrench head,

' 9.3 Thermal Control - The handle and head of the wrench are finished
with a white thermal paint possessing an absorptivity (a) of 0,26 and
emissivity (e) of 0.75 whsch provides a maximum lunar surface stabilia
zation temperature of 145 F.

e 10.0 DORE STEMS (Ref. Figure III-12)
3

10.1 General - The bore stems provide the mechanical coupling required
for the transmission of the rotary-percussive enerry from the power head,
via the adapter, to the solid face drill bit. The stems are hollow to
permit insertion of the heat flow probe upon completion of the drilling
operation,
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10.2 Construction/Conflguration - The bore stems consist of a com-
posite of three layers of axially aligned boron filament between
layers of circumferentially wrapped, epoxy impregnated fiberglas.

The bore stem system consists of two sets of fluted boron/fiberglas
tubes, one set for each heat flow probe, Each set consists of five
standard stems approximately 21.8 inches long and one shorter seztion
with a titanium adapter. The short stem is designed so that when a
drill bit is coupled to the adapter, the overall length is the same as
the other five stems. The stems couple by means of tapered, locking
joints. The standard stems are functionally interchangeable and each
is capable of eng gement with the male taper «f the drill bit stem.
Each section has two molded fiberglas helical flutes on the uter
diameter for the purpose of tramnsporting the cuttings from the drill
bit to the lunar surface., Each bore stem set weighs approximately
1.8 pounds. The adapter/drill bit stem incorporates a 5.5 inch
phenolic honeycomb plug epoxied above the drill bit for proper
mechanical positioning and t*.:wal interfacing with the heat flow
probe., A spring clip is epo... d inte the cop of the phenolic honey-
comb plug to engage the heat fiow pioce and preclude inadvertent re-
traction during withdrawal of the heet fi~ . robe emplacement tool.
Training bnit No. 1 drill stem set consis.. of fiberelas tubes, simu-
lating the configuration of the boron/fiherglas stems. A drill bit is -
coupled to one of the stems. Training Unit No, 2 has a retrieval nut,

instead of the phenolic honeycomb plug, epoxied above the drill bit.

A retraction tool can be used to engage the retrieval nut to facili-

tate removal of an emplaced drill string if normal means of withdrawal

are not successful.

A 1/2-inch wide orange band is painted on the inner wall cir-
cunference at the top of the male taper for the two drill bit stems so
that they can be readily identified by the astronaut when the stems are
stowed in the rack. Ons set is identified from the other by a one inch
yellow band below the male taper.

Each bore stem set is capable of drilling to a 10 foot depth
in a lunar surface model consisting of unsorted, uncohesive conglo-
merate inclusive of a minimum of 15 inches of vesicular basalt.

11,0 BORE STEM DRILL BIT (Ref., Figure I1II-12)

The solid face drill bit consists of a hy-tuf steel matrix in
which five tungsten-carbide tips are brazed. In addition, a solid
plug with a tungsten-carbide cutter i3 brazed in the center of the bit,
Five ports are located in the wall of the steel matrix for material
removal. The drill bit engages the 1 inch lead thread of the titanium
adapter of the bore stem, The drill bit is designed for a weight of
0.2 pounds.
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12,0 BORE STEM ADAPTER (Ref. Figure II1I-13)

12.1 General - The bore stem adapter provides the interfaces between
the power head spindle and the bore stem sections, transmitting rotary-
percussive energy from the power head to the bore stems. Heat flow ex-
periment restrictions preclude the use of the threaded coupling technique
used for the drill bit, core bit and conre stems.

12,2 Construction - The adapter is fabricated from 6Al-4V titanium alloy.
It is a three-part system assembled with a snap ring. A matched

taper exists between a collet in the adapter and the outer wall so that

a sufficient grip of the bore stem is developed to efficiently transmit

the rotary-percussive energy of the power head. Spring-loaded key blocks
are positioned during the bore stem reiease mode operation using power

head energy to separate the matched tapers, The collet inside taper mates
with the bore stem male taper. The threaded extension of the adapter outer
shell engages the threads in the pcwer head spindle. Two spring-loaded
steel retainer clips brazed to the cuter diameter of the power head spindle
engage two spiral grooves machined into the outer diameter of the adapter
to preclude adapter rotation sufficient to disengage it from the power

head spindle. The grooves are of such length that adapter rotation is
limited to approximately 100 degrees. A key is provided in the rear

face of the collet which will interface with the slotted wrench 1ndle

if required for removal of the adapter from the power head spindlie.

12,3 Operation - In the driving mode the spring-loaded key blocks are
restrained within the power head spindle such that the rotary-percussive
energy is transmitted to the shoulder of the outer shell, tc the collet and
to the bore stem taper. To release the adapter from the bore stem taper,
the power head is rotated approximately 90 degrees counterclodkwise which
enables the spring-loaded key blocks to spring outward from within the
spindle (ref. Figure V-32), This action changes the path for transmitting
power head energy, such that the percussive energy travels from the spindle
to the key blocks to the shoulder of the collet thus providing a separation
force relative to the outer shell. Simultanecusly, the rotary action of
the power head advances the outer shell of the adapter into the spindle,
providing approximately 0.25 inches of travel of the collet relative to

the outer shell, This results in release of the collet grip on the bore
stem taper (ref. Figure V-34). To reset the adapter for the driving mode,
the collet is pressed back into the outer shell thus re-engaging the tepers,
and the spring-loaded key blocks are depressed, end the adapter screwed
back into the power head spindle. The adapter can be completely removed
from the power head spindle in preparation for a coring operation by
manually rotating counterclockwise beyond the limits of the retainer clip
8r°°ve' .
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13.0 RACK ASSEMBLY (Ref, Figures III-15 through 19)

13.1 General - The rack assembly provides basic restraiut fcr the twelve
bore stems, wrench, and handle and switch actuator assembly within the
ALSD assemtly (stowage mode) during the outbound translunar phase of the
mission, On the lunar surface, the rack is deplcyed into a tripod con-
figuration which provides stowage for the core stems and core caps, in
addition to the bore stems.

13.2 Constructicn - The rack assembly is fabricated predominantly from
AZ31B magnesium alloy and 6061-T6 aluminum alloy. It consists of the
following major elements:

1) A lower support bulkhead with positioning plugs, an ex-
tendable dacron strap, and a removable cover (pull
pin release) for bore stem restraint,

2) Two sets of spring-loaded clips for restraint of the wrench
and handle and switch actuator assemblies,

3) Spring-loaded, hinged, teiescoping upper and lower support
legs used for support’ng the rack assembly on the lunar sur-
face at a suitable work height, when deployed in the tripod
configuration,

4) A spring-loaded extension leg which provides the third support
of the tripod configuration for use on the lunar surface. This
leg is reiracted in a telescoping manner during the outbound
mission in order to maintain ALSE? envelope requirements.

The three legs are color coded to indicate when approaching the fully
extended and locked position, The legs are manually locked in place. There
is a small pad welded to the bottom of each leg to minimize leg penetration
into the lunar surface material, There is a red band on the at the
xack pin to treadle receptacle interface.

13.3 Thermal Control - The rack is finished with a white thermal paint
possessing an absorptivity (a) of 0.26 and an emissivity (e¢) of 0675 which
provides a maximum lunar surface stabilization temperature of 145°F.

14.0 TREADLE ASSEMBLY (Ref. Figures III-3, -14)

14.1 General - The treadle assembly provides the structural restraint

for the rack assembly and battery-power head assembly during outbound

mission stowage on the ALSEP subpackage. On the lunar surface the treadle
assembly core stem lock is used in conjunction with the wrench for uncoupling
core stem joints,
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14,2 Construction - The basic treadle board is fabricated from 0.012
Inch thick 2024-T4 aluminum alloy sheet bonded to 0.470 inch thick honey-
comb core. Other elements of the treadle assembly include:

1) Two camloc receptacles bonded into the honeycomb for tie-down
of the battery and rack assemblies,

2) A pull-pin receptacle for tie-down of the rack assembly,
3) A support pin receptacle for tie-down of the rack assembly,

4) A hinged support bracket with pull-pin release for tie-down
of the powerhead :ront end,

5) A carrying handle for manual transport of the ALSD assembly
on earth or on the lunar surface,

6) Supporting brackets and receptacles for interface with the
ALSEP pallet forward vertical support pin and ball detent
support pin,

7) A treadle box for structural support of the rack support pin
receptacle and ALSEP restraint pin recepiacles. The treadle
box also provides stowage for rock cuttings which may be trans-
ported to the surface during the coring operation,

8) A lanyard for retrieving the treadle irom the surface with the
wrench, if required,

9) A fitting to engag= an ALHT carrier pin (Figure V-8)

10) A velcro strap to engage velcro strips on the ALHT carrier
handle (Figure V-8).

An eleventh major element of the treadle assembly is the core stem
lock. This assembly consists of a steel tooth locking pawl which is pivot-
mounted within a 6Al-4V titanium housing. The pawl is spring-loaded lightly
to the center position of the core string guide hole by a silicone rubber
boot as illuatrated in Figure III-20, The radial distance from the pivot
to the pawl teeth increases in the counterclockwise direction to a maximum
and then decreases as viewed from the top ot the treadle. Insertion of a core

stem through the coce bit pilot with a clockwise rotation causes the minimum radius

side of the locking pawl to ridec iightly against the core stem flutes. This
effect continues during normsl coring operations when the core stems are
power-driven., When the core string is manually rotated counterclockwise.
for decoupling, the pivoted pawl is rotated in such a manner that the®
pivot-to-pavwl teeth radius at the point of contact with the core stea
flutes increases until the stem is firmly forced against the opposite side
of the housing. Continued manual counterclockwise rotation of the core
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string with the wrench or power head causes the high point of the pawl
teeth to rotate past the point of contact with the core stem flutes thus

resulting in a firm, over-center lock of the core siring. Th core string
can subsequently be disengaged from the locked position by rotating in a
clockwise direction. All moving parts of the lock assembly are lubricatec with
Everlube 620,
The inner surface of the core bit pilot is painted black to give the
astronaut a visual alignment cue when inserting the ccre bit and core stem,
There is a red band at the end of the rack pin receptacle as a visual
aid for rack to treadle engagament,

15.0 CORE BIT (Figure III-21)

15.1 General - The core bit provides the cutting capability required

for coring the hole in an~ lunar surface material which may be encountered
ranging in hardness from dens: .. 't to unconsolidated conglomerate,

It is an integral part of the cc - rtring which, when completely assembled,
consists of eight titanium core stems and the core bit. Initially it

is planned to use only six of the eight stems for one core sample. The
core bit receives the rotary-percussive energy from the power head output
spindle (via the core stems) and delivers it to the rock. The percussive
element of the input energy fractures the rock by exceeding its compressive
strength under each cuttiang tip. The rotary element repositions the
cutting tips for subsequent rock fracturing and provides the means for
transporting the rock cutting upward to the surface via the helical trans-
port flutes.

15.2 Construction - The rock cutting capabiiity of the core bit is pro-
vided by five tungsten-carbide tips which are brazed into a hy-tuf steel
body. The geometry and hardness (RA 89.3) of the tips have been selected
on the basis of an optimized comprouise between drilling efficiency (pene-
tration rate and power per unit volume of drilled rock) and reliability.
The tungsten-carbide tip supporting body is 2.5 inches in length, 1,000
inches outside diameter, and 0,802 inches inside diameter. The carbide
tips possess a radial width of 0.140 inches, and are brezed into the hy-
tuf steel body in a position to provide an outside cutting diameter of
1.032 inches, and an inside cutting diameter of 0.752 inches which produces
a rock core of equivalent dismeter. These dimensions provide radial cutting
clearances of 0,016 inches between the outside bit body and hole wall, and
0.025 inches between the insids bit body and rock core.

Four helical flutes, with grooves 0.030 inches in depth, and a
lead of one inch, are machined into the outer diameter of the bit body.
The flutes (ramps) transport the rock cuttings from the face of the
cutting tips upward to the double flute system of the core stsms and
subsequently to the surface.
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Coupling of the core bit to the core stems is accompliched by
a double start acme-type male thread, each with a one-inch lead.

16.0 CORE STEMS (Ref., Figure III-Z1)

16.1 General - The core stems provide the mechanical coupling raquired
for transmitting the rotary-percussive energy from the power head output
spindle to the core bit. During normal coring operation:z the core stems
are added two at a time until the desired core depth is obtained.

The core stems and core bit are sterilized and transported in
the SRC during the translunar portion of the mission and are transferred
to the ALHT carrier sample bag or to the ALSD rack by the astronaut upon
arrival on the lurar surface.
16,2 Construction - The seven l6.75-inch, and one 15.25-inch core
stems are fabricated from 6Al-4V titanium in order to attain an optimum
performance-to-weight ratio. The short core stem is required so that,
when coupled to the core bit, it resulzs in an overall length equivalent
to the longer siems.,

The core stems pcssess a (.802 inch ianside diameter (equivalent
to the core bit) and a 0,982 inch outsids Aiameter. Two helical flutes,
with grooves 0,030 inches in depth, and a lead of one inch are machired
into the outer diameter of th2 tube to provide a continuation of the vock
cuttings transport from the core bit. A double acme-type, one-inch
lead male coupling thread is machined on the upper end of each stewj gad
a female, cn the lower end. The cne-inch lead internal female thread: ure
machined in alignment with the one-inch lead flute lands to ntilize the
maximum wall thickness of the tube for structural integrity. Uhen
agsembled, the male end of each core stem engages the internal shoulder
on the female of the mating tube in order to assure efficient transmission
of the percussive strain wave pulses.

Lubricariop of the coupling joints is accomplished by a proprietary
Y"canadize" finich applied to the male and female threads ol each core
stem, This 2lectro-chemical process (similar to an anc-ize) results in a
hardened surface impregnated with a fluorocarbon with controlled porosity
into which T}E is deposited. Teflon-type lubrication is the only lubricant
currently approved for equipment which is transported in the SRC.

e

Visual cues are provided on eich core stem to aid the astrongut
in determining the location of the mating joints and proper positioning of

the core s3cring during the uncoupling process. A blue, anodized stripe
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approximately one inch in width (lower joint locater) is applied to the
female end of each stem as filustrated in Fijure III-21. A second

blue, anodized stripe (upper icint locator) is applied approximately six
inches above the first stripe. [fhe upper joint locator, when visible
above the treadle core bit piiot hole, provides tho astronaut with a
visual cue that the core string is in a proper positior for locking with
the treadle lock. The lower joint locator provides the visual cue for
proper positioning of the wrench. There is a blue, anodized "barber-pole"
stripe between the locator stripes.

16,3 Thermal Contral - Use of thermal control pain: on the ~ore stems

is prohibited due to the outgassing restrictions of the SRC, An alternate
finish was selected which consists of grit blasting the outer machined
surfaces, This finish provides an absorptivity (a) of 0.76, and emissivity
(¢) of 0,76.

A maximum temperature of 150°F will be experienced by the core
stems wher. stowed in the SRC, The stems are subsequently removed from
the SRC and placed in the ALHT carrier sample bag or double stacked with the
bore stems in the ALSD rack. The rack is oriented relative to the sun so that
the bore stems shade the rore stems, In this stowage mode the previously
drscribed grit blast finish provides sufficient cooling of the core stems to
compensate for the internally generated heat during the coring of the most
severe lunar surface model holes. The thermal ccntrol finish combined with
appro=riate rack orientation on the lunar surface will preclude the core
stem temperature from exceeding 220 F.

17,0 CORE STEM CAPS (Figure III-21)

17.1 General - The core stem caps are installed on each end of the
core stems in accordance witli proceuures in Chapter V. The caps
preclude loss of core material from within the stems.

Tha core stem caps, along with the core stems and core bit, are
st.cilized and transported to the lunar surface in the SRC. Upon arrival
¢. the lunar surface, the caps are stowed on the ALHTC or ALSD rack urntil
required for the capping operetion by the astronaut.

17.2 Construction - The caps are fabricated from teflon, the omnly
nonmetallic material approved for use in the SRC. Restraint for the

caps, both during transit in the SRC and during use by the astronaut, is
provided by gn aluminum alloy rack. The tops of the caps are cir-

cumscribed with a small groove which engages a track on the stowage rack.

six female, five male, and a roecial bit cap are required for the capping
operation for six core stems. The caps are stowed on the rack in an
apprcoriate order so that the astronaut can hold the core stem in one

hand, the cap restraint reck in the other, and, using he rack as a handle he
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can rapidly press the cap into place on the core stem and slide the
rack away from the cap. The caps are sequentially lettered so that
stem sequence can be identified upon removal from the SRC in the LRL.
There is a figure 2 cut into the tapered end of the second cap re-
tainer assembly, to identify the caps used for the last two of six
core stems,

18.0 ALSD SYBSYSTEM DESIGN PARAMETERS

A delineation of battery, power head, bore string and core striag
design parameters is tabulated in Table III-1,

19.0 ALSD FLIGHT UNIT SUBSYSTEM WEIGHT

A delineation of selected ALSD subsystem and component weight
is tabulated in Table TII-2.

20.0 ALSD SUBSYSTEM PART NUMBERS

A delineation of the major component and subsystem part numbers
required for field level operations and maintenance is tabulated in
Table III-3.
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Table I1I-1. ALSD au:rystem Design Parameters

BATTERY ASSEMBLY (FLIGHT)

Silver-Zinc Cells (Yardney PM-5)
Open Circuit Voltage (Full Charge)
Operating Voltage

Nominal Orerating Currant

Minimum Power Capacity (1§ day min.)
Activated Storage Life

Recharge Capability

Dry S8torage Life

Electrolyte (17 cc/cell)

Cell Operating Pressure

Case Operating Pressure

BATTERY ASSEMBLY (TRAINIKG)

Silver-Zinc Cells (Yardney HR5DC-12X1)
Open Circuit Voltage (Full Charge)
Operating Voltage

Nominal Operating Current

Minimum Power Capacity {15 day =in.)
Activated Storage Life (minimum)
Recharge Capability (minimum)

Dry 8Storage Life

Electrolyte (21 cc/cell)

Cell Operating Pressure

Case Operating Pressure

POYER HEAD

MCTOR

Operating Voltage
Load Speed

ILoad Current
Lfficiency

H.P.

I11-20

16 each

29.6 ¥ 0.5 vDpC
23,0 * 1.0 vDC
18.75 Amperes
300 watt-Hours
320 Davs

3 Cycles

2 Years

40% KOiH

8 ¥ 3 psia

5% 1.0 psia

16 each
29.8 * 1 vDC
23.0 + 1 VDC

18.75 Amperes
120 watt-Hours
3 Months

20 Cycles

2 Years

42% KOH

8 t 3 psig

5% 1.0 psig

23.0 1 vpbC
9300 RPM
18,75 Amperes

70%
0.4



Table 11I-1, ALSD Subsystem Design Parameters (Cont,)

POWER HEAD

PERCUSSOR

. e

I en smmmememeetr

Blow Repetition Rate
Energy Per Blow
Spring Energy

Hammer Veloclity

Effective Eammer Weight

POWER TRAIN

Mctor-to~Cam Ratio
Motor-to-Output Spindle Ratio
Output Spindle Speed

Blows Per Bit Revolution

CORE STRING ASSEMBLY

Integrated Length (for 6 stems)
Core Stem Length
Core Bit
Cutting Diameter
Body Outside Diameter
Body Inside Diameter
Length
Number of Carbide Tipz
Cutting Kerf of Tirs
Inside Cutting {(Core) Diameter

BORE STRING ASSEMBLY

Integrated Length

Ecre Stem Length

Drill Bit
Cutting Diameter
Body Outside Diameter
Body Inside Dicmeter
Length
Number of Carbide Tips
Cutting Kerf of 1ips
Number of Cuttings Ports

IIT 21

2270 BPM

39 Inch-Pounds
240 Pounds/Inch
213 Inches/Second
C.361 Pounds

4:1
33:1
280 RPM
8:1

94 Inches
16.75 Inches

1,032 Inches
1,00 Inches
0,802 Inches
2.5 Inches

5
0,140 Inches
0,752 Inches

126 Inches
21,80 Inches

1,125 Inches
1.07 Inches
0.897 Inches
2.5 Inches

5

0.140 Inches
5



Table 11I-2. ALSD Flight Unit Subsystem Weight (Nominal)

Unit Subsystem

Nomenclature #eight (Lbs.) Weight (Lbs.)
Battery 7,28
Power Head 8. 56
Core String 2,58

Titanium Core Stems (6) 2,48

Core Bit .10
Accessory Group 10,97

Treadle Assembly 2,72

Bore Stems (12) 3.72

Bore Stem Adapter 0.23

Drill Bits (2) 0.40

Rack Assembly 1.48

Thermal Shroud 0.24

Thermal Gaard 0.56

Handle & Actuator Assembly 0.43

Wrench (2) 0, 90 (modified

handle)

Core Stem Caps & Retainer (2) .25

Total 29.39

Notes:
(1) Flight Unit weight expected to be within %
weight indicated, 2% of the total
(2) Training Unit No. 2 weighs 31.69 pounds due to the heavier
stainless steel battery case, structurally reinforced rear
power head casting, and heavier thermal guard.
(3) Training Unit No. 1 weighs 13.5 pounds.
(4) Flight battery weight includes 0.89 (17 cc's/cell) pounds
. of eluctrolyte and 0.03 jounds of cell pads which are nor-
2 mally stored separatoly until time of activation.
(5) Weight of ALSD carrying oase¢ is approximately 11 pounds.

I11-22
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Figure II-7. Battery Internal View
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Release Ring

Battery Thermal Shrouad

Figure III-8.
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Relict Valve

DRoy 9754
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- Battery, Power Head and Thermal Guard Assembly

Figure III-9.
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Figure III-12
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Retention Clip Grooves

pring-Loaded Key Blocks -
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Figure III-13. - Bore Stem to Power Head Spindle Adapter
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Figure III-17, - Rack - Deployed Configuration
(Handle and Stem Cover Removed)
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tigure L11-18. - Cap Stowage Location on Rack
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IV. ALSD GROUND SUPPORT EQUIPMENT DESCRIPTION

1.0  PRFSSURIZATION UNIT (Ref. Fig. IV-1)

1.1 General - The pressurization unit is used to verify seal integrity and proper
pressure relief valve operation of the battery and power head. During test, the battery,
or power head, i{s pressurized to gauge pressures of 5 to 15 psig respective.y to verify
relief valve '"cracking' pressures. This operation is followed by static leakage tests of
both units. The nitrogen pressurizing gas is furnished as GFE for the tester.

1.2 Construction - The components and pneumatic plumbing are installed within a
metal enclosure containing a front panel for access to the controls aud meters. Major
elements comprising the pressurization unit include:

1) Supply Valve - controls entrance of nitrogen gas to pressurization unitfrom
the external source.

2) Relief Valve (125 psig) - prevents cver-pressurization of tester.

3) Regulator Valve - regulates gas pressure from source {150 psig max.) to
operating pressure (0 to 30 psig).

4) Bleed Valve - depressurizes system prior to disconnect of units under test.

5) Low Pressure Rellef Valve Ccntrol - connects low pressure relief valve
(6 psig) to pressurization loop to prevent over-pressurizatior. of battery.

6) Low Pressure Relief Valve (6 psig) - prevenis over-pressurization of battery.
7) Relief Valve (28 psig) - prevents over-pressurization of power head.

8) Isolation Valve - isolates unit under test from pressure source during leakage
rate tests.

9) Pressure Gauge (0-30 psig) - monitors system pressure.
10) Manometer - monitors battery case pressure during leakage rate tests.
11) Manometer Isolation Valve - isolates manometer during high pressure tests.

12) Miscellaneous T-Fittings and Hose - connects output of pressurization unii
to power nead or battery.

During pressurization tests, a standard 2000 psig nitrogen bottle with regulator
is connected to the inlet of the pressurization unit. The relief valve of the unit under test
(power head or battery) is removed and installed {n a T-fit{ing, and the T-fitting is in-
stalled in the unit, An outlet hose is connected between the pressurization unit and the
inlet side of the T-fitting. Pressure is applied to the system and the cracking pressure
of the relief valve under test i{s verified. The system pressure i{s then reduced below the
relief valve cracking pressure, the system isolation valve is closed, and a seal leakage
test performed.

e



2.0 BATTERY CHARGING UNIT (Ref. Fig. IV-3)

2.1 General - The battery charging unit {s used to support the flight hattery activa-
tion and test requirements during prelaunch checkout of the ALSD, and to provide a multiple
recharge capability for training unit batteries. Electrolyte for both the flight and training
batteries {s shipped separately to the required location. During the activation process, a
pre-measured quantity of electrolyte is transferred from a plastic storage bottle to each
cell through the cell vent valve boss as {llustrated in Figure IV-2. The flight and training
batteries are both dry-charged. Addition of the electrolyte, followed by a six-hour soak
period, results in a fully charged battery.

2,2 Construction ~ The battery charging unit consists of a Yardney Electric Corpor-
ation SILVERCEL Charger, Model VC 24-10, and a battery adapter unit as {llustrated in
Figure IV-3. The VC 24-10 unit, which operates from a 105 to 120 VAC, 60 cps single
phase power source, is capable of charging any number of silver-zinc cells from 1 to 24,
at any charging rate up to 10 amperes. For ALSD operation the unit i8 operated in the
16-cell mode.

The charger consists of a lower panel aggsembly containing a power supply and
variable transformer, and an upper panel assembly containing a cell selector switch,
ammeter, voltage cutoff meter and charging circuit.

‘The power supply consists of a transformer and a full wave selenium rectifier
circuit. A variable transformer is used in the AC input circuit for fine control of the
DC output. The ammeter on the upper panel assembly has a dual scale and selector
switch for use on a 1 or 10 ampere operating range.

Charge termination i{s controlled by a voltage cutoff meter which interrupts the
charging power when tue battery terminal voltage attains its predetermined level. In con-
junction with the cutoff meter, the cell selector switch must be set to the 16-cell position
for the ALSD battery. The selector switch inserts an appropriate multiplier resistance
in series with the cutoff meter, which assures termination of charge at the proper battery
""end" voltage.

If a failure of the AC voltage occurs, the battery automatically resumes charging
when power 18 restored. Since the cutoff circuit is of the relay type, a reset circuit with
a panel-mournted push-button switch is provided to ensure convenient recycling of the
battery in the event that a power line surge activates the cutoff meter prematurely. Pilot
lights on the upper panel assembly indicate whether the battery is ''on charge' or 'off
charge'.

The adapter unit consists of a small chassis for mechanically restraining the ALSD
battery during the charging process. The unit also contains a battery mating electrical
connector, a charging cable for routing the electrical power from the VC 24-10 charger
to the battery, and a lock for depressing the battery microswitch during the charging
process.

3.0 BATTERY FILLING KIT (Ref. Fig. IV-4)

3.1 General - The battery filling kit contains the electrolyte and tools required for
activating the sixteen cells of a complete battery assembly.



3.2 Kit Contents - The battery filling kits contain the following items:

Qty. Per Kit Nomenclature
1 Chipboard Box per YEC 1008, consisting of 24 compart-
ments (6 x 4), each compartment 1-1/4 x 2-7/8 inches high
18 1 oz. polyethylene bottles with caps containing 17 cc of
407 KOH electrolyte (21 cc 42% KOH for training batteries)
(2 spares)
2 Filler c2~3 for 1 oz. bottle, special YEC P/N 10312-1
18 Vent Cleaners
1 Pair Tweezers
1/4 Oz. Absorbent Cotton
5 Cell Screw Valve Assembly Spares, YEC P/N 10954
1 Set Operating Instructions
3 Electrolyte Trap Assembly (1 spare), YEC P/N 11801

(Flight batteries only)

4.0 GSE PART NUMBERS AND WEIGHT

A delineation of the major part numbers required for field level operatfons and

maintenance is tabulated in Table IV-1.

TABLE IV-1. GSE PART NUMBERS AND WEIGHT
Wetght Part Identification

Figure No. Nomenclature (Lbs.) Part Number Mfg.
Iv-1 Pressurization Unit, ALSD 63 4687A8090000-009 MMC
Iv-3 Battery Chargiag Unit 110 467A8080000-009 MMC
V-4 Silvercel Filling Kit (Flight) 1 11310 YEC

" " " " (Trng.] 1 11294 YEC

Iv-3
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1,0 GENERAL

LUNAR SURFACE OPERATING INSTRUCTIONS AND PROCEDURES

The following paragraphsdescribe the procedures for ALSD removal
from the pallet of ALSEP subpackage number twoj subsequent deployment
procedures; and specific astronmaut tasks. Procedures are presented
for drill assembly employing the MESA SRC table and the ALHT carrier,
Contingency instructions are provided in Table V-1,

2,0 HOLE BORING - TWO HOLES FOR HEAT FLOW EXPERIMENT PROBES; HOLE
CORING - ONE HOLE FOR CORE SAMPLE

2.1 Primary Method

The ALSD is deployed utilizing the ALHT carrier located at the
HFE site (30! SE of the Central Station).

2,1.1

1)

Hole Boring

Remove the ALSD from the pallet in ALSEP subpackage No, 2
(Fig.re II-3) using the following procedure:

a)

b)

c)

Remove ALSEP ball detent pin.

Push ALSD assembly forward to disengage top horizontal
support pin on pallet from receptacle in treadle.

Orient ALSD to a near vertical position. Pull straight
up on ALSD carry handle to disengage two pallet vertical
support pins from ALSD battery receptacles.

NOTE: Unless the ALSD is pulled upward in a near verti-
cal orientation, the two support pins will bind in the
battery receptacles, making removal difficult and result-
ing in possible damage to the battery casing.

CAUTION: After removal of the ALSD from the subpackage
and prior to drill deployment, if temporary (30 minutes
or longer) storage on the lunar surface is required,

the ALSD shall be placed on the surface with the battery
end dpown and the battery oriented toward the sun,

Ensure that the Lattery ies not shaded by the bore stems
or treadle. Do not place the ALSD package in the shadow
of the LM or other shaded area.

V-1
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3)

5)
6)

8)

9

10)

11)

12)

13)

14)

Remove the ALHT carrier (Figure V-1) from ALSEP subpackage
No, 2,

Place deployed ALHT carrier on surface near MESA,

Remove SRC No, 1 from MESA stowage and place on SRC table
(Figure V-2)

Open SRC (Figures V-3 and V-4),

Remove core stems from SRC and place in ALHTC sample bag, *
Place stem with bit in bag with bit end up.

Remove core stem cap retainer assemblies and clip onto side
of sample bag at special pocket area, Clip so that cap
assemblies are in the sample hag,

NASA option: Remove additional ALSD wrench from MESA stowage
and place in ALHTC sample bag.

Transport ALSD (Figure V..5) and place on surface adjacent to
ALHTC (Figure V-6).

Transport ALSL and ALHTC to HFE site (30' SE of Centrai
Station) and place both on surface.

Lift ALSD by carrying handle with left hand and place ALSD

on ALHTC so that ALHTC pin (SEB 39101529 Rev. C) engages hole
in treadle stability block.* Place treadle on ALHTC so that
treadle velcro can readily engage velecro clipped to ALHIC
handle (SEB 39100709-002).

Hold left side of ALSD steady with left hand. Pull treadle
velcro tab with right hand (Figure V-7) and engage treadle

velcro strap with velero oa ALHTC handle, ALSD orientation
on ALHTC is depicted in Figure V-8, %

Steady ALSD with left hand, Depress drill actuator switch
with right index finger (Figure V-9). Check for power head
operation by observing spindle rotation,

Hold ALSD steady with right hand. Remove bore stem cover
retention pin by pulling ring vertically (Figure V-10),
(Pin No. 1).

* Contingency Instruction

V-2
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15)

16)

17)

18)

19)

20)

21)

22)

23)

24)

Hold ALSD steady with right hand. Remove rack support pin
by pulling ring horizontally and sharply to the lef.
(Figure V-11), (Pin No. 2).

Rotate rack camloc 90° counterclockwise (Figure V-12),
Release camloc but do not rotate bracket, (Pin No. 3).

Hold ALSD steady with left hand. Rotate battery camloc

90° counterclockwise (Figure V-13). Release camloc and
11ft vertically. Remove camloc and rack support Pin No, 2
by pulling release lanyard ring horizontally and sharply to
the right (Figure V-14), (¥in No. 4).

Steady ALSD with left hand. Place middle fingers of right
hand against leg #1 between stowage clip and leg foot pad

(Figure V-15)., Push leg out of clip with fingers. Catch

ieg in left hand as it unfolds outward.

Grasp leg foot pad with right hand. Steady ALSD with left
hand. Extend leg by pulling on pad. Check color coding

as leg approaches locked position, Fully extend leg to
locked position (Figure V-16), Verify locked position by
gently pulling and pushing leg. Release leg to vermit full
outward deployment.

Steady ALSD with left hand. Grasp leg #2 foot pad with
right hand, Extend leg by pulling on pad. Check color
coding as leg approaches locked position. Fully extend
leg to locked position (Figure V-17). Verify locked
position by gently pulling and pushing leg,

Rotate rack away from treadle several inches by pushing
horizontally on right side of rack,

Remove handle and switch actuator assembly from stowage
clips (Figure V-18).

Grasp handle in right hand and fit handle fixed lock pin
into battery receptacle (Figure V-19), MAKE CERTAIN PIN IS
FULLY ENGAGED.

Pull upward on handle with left hand making certain upper
fixed pin remains fully engaged into the receptacle (Figure
V-20). Slap the bottom of the handle imward. Spring-
loaded pin will engage and lock into lower receptacle, En-

sure that handle .s securely and positively locked in gosition.

* Contingency Instruction
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25)

26)

27)

28)

29)

30)

31)

32)

33)

34)

35)

36)
37)

Rotate rack camloc and bracket upward (away).

With left hand under upper bore stem retention bulkhead and
right hand under lower bore stem retention bulkhead, 1{ft

rack vertically from treadle (Figure V-21), Leg #3 will deploy
downward. *

With right hand, grasp jaw assembly of wrench. Hold rack in
vertical positfon, With left hand grasp No. 3 leg foot pad.
Extend leg by pulling on pad. Check color coding as leg
approachz2s locked position., Fully extend leg to locked
position. Verify locked position by gently pushing and
pulling the leg.

Rotate rack camloc and bracket fully inward, Place rack on
surface,

Reset adapter, Push collet in, Depress spring-loaded key
blocks and thread adapter fully into spindle (Figure V-22).

Steady drill with right hand, Remove power head retention
bracket pin by pulling ring horizontally and sharply to the
left (Figure V-23). (Pin No, 5). Rotate bcracket (toward).

Remove power head and battery assembly from treadle by lifting
on upper part of handle with right hand and simultaneously
1ifting on lanyard with left hand (Figure V-24).* Life verti-
cally and move horizontally to right slightly.

Place power head and battery assembly on surfac. adjacent
to rack (Figure V-25),

With lanyard, 1ift power head and battery assembly, Cradle
or hold assembly under right arm,

Lift rack with left hand, Orient so that leg #3 is away from
body to eliminate trip hazard.

Transport rack and power head assembly to first HFE probe
site, 16" SW of HFE site,

Place rack and power head on surface.

Remove bore stem cover (Figure V-26),

* Contingency Instruction
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38)

39)
40)

41)

42)

43)

44)

45)

46)

47)

Discard cover, making certain that it is at least six feet
from heat flow probe hole.

Pull bore stem retention strap release tab (Figure V-27),

Select one of the two bore stems with drill bhit attached
(Figure V-28), These stems are identified by an orange
stripe on inside of male taper. One 18 always stowed in
the upper left position and the other in the upper right
position, *

Select a standard stem and fit to the selected bit stem,

Fit this double stem section to the power head adapter with
the power head assembly on the surface (Figure V-29)., Firmly
engage these stems. Lean on and push stems while rotating
them clockwise into the adapter.

With lanyard, 1ift power head assembly from surface. Dec
not lift with stems. Rotate assembly and place drill bit
into surface.

Remove thermal shroud by pulling release ring (Figure V-30),
Discard shroud., Ensure that it i{s at least €& feet from heat
flow probe hole,

CAUTION: If, after removal of thermal shroud, ALSD operations
are delayed for more than 30 mimutes and the sun angle 18 less
than 22* above the horizon, the shroud shall be replaced
until resumption of drill operation,

Check verticality of bore stems (stems to be within 15° of
vertical).

Ensrgize power head by pushing inmward on both handles, Drill
to lower handle height limit,

Release adapter by rotating power head 90° counterclockwise
and then rotate clockwise 90° to the normal drilling position.
Energize power head for a few seconds and simultaneously lift
power head vertically. If the adapter does not release after
first attempt, repeat procedure up to three times,* Figure
V-31 depicts adapter in driving mode. This is position prior
to rotating power head 90° counterclockwise., Figure V-32
depicts adapter configuration after 90° counterclockwise
rotation. Spring-loaded key blocks are released, After

* Contingency Instruction
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48)

49)

50)
51)
52)
53)
54)

55)

56)

57)

adapter release, de-energize power head prior to moving drill
horizontally from stem to preclude contact of rotating
retention clips and adapter with suit. Figure V-33 deplcts
adapter in release mode, Figure V-34 depicts stem release,

Reget adapter, This may be accomplished in either of the
following ways:

a) Place power head on surface. Reset collet by pushing
it into adapter with palm of hand (Figure V-36),
Depress key block springs with thumb and index finger,
Rethread adapter into spindle (Figure V-37),

b) Hold power head with left hand and push collet in
with palm of right hand (Figure V-38). Depress key
block springs with thumb and index finger, Rethread

adapter into spindle. (Figures V-39 and V-40). Power
head may be held vertically or horizontally,

If adapter wss reset while holding power head in hand, place
power head on surface upon completion of task, Fit a standard
bore stem to stem protruding from surface (Figure V-41),

Fit power head adapter to this bore stem (Figure V-42),
Sequentially drive bore stems until first six are emplaced,
Emplace heat flow probe in accordance with procedures,

Lift power head assembly and place under right arm.

Lift rack with left hand,

Proceed directly to second heat flow probe site (16° E of
HFE site).

Follow same procedures for the boring of the 2nd heat flow
probe hole as for the first. (All bore stems have now been
emplaced. )

Emplace heat flow probe,
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Fig. V-2 Modularized Equipment Stowage Assembly
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V-5 ALSD Transport Mode
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Fig. V-6 ALHT Carricr, Core Stems, Caps,
2nd Wrench, anrc ALSD Package
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Fig. V-7 ALSD Treadle Velcro Strap Release Tab
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V-9 Power Head Operation Check
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V-10 Bore Stem Cover Retention Pin Removal

Fig.
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V-25 Rack and Power Head Assembly on Surface
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Fig. V-26 Bore Stem Cover Removal
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Bore Stem Retention Strap Release

Fig. V-2/
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Fig. V-28 Bit Bore Stem Remcval From Rack
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Fig. V-34 Stem Release
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V-35 Adapter Release Contingency

Fig.
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Fig. V-36 Resetting Collec
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Fig. V-37 Rethreading Adapter into Spindle
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Fig. V-38 Resetting Collet (Alternate Method)
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Fig. V-39 Rethreading Adapter into Spindle (Alternate Method 1)
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Fig. V-41 Addition of Bore Stem
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2.1.2 Hole Coring

1)

2)

3)

4)

5)

6)

7)

8)
9)

Remove adapter from power head spindle using any of the

followlng procedures:

a) With power head on surface, grasp adapter and rotate
counterclockwise until free of spindle (Figure V-43).

b) With power head on surface, insert slotted end of wrench
into adapter (Figure V-44). Rotate wrench until slots
engage mating key in adapter. Grasping wrench by jaws,
rotate counterclockwise until adapter is free of spindle.

¢) H~ld power head with either hand. Insert wrench and
proceed as in b) above (Figure V-45),

d) When ALHTC is brought to coring site, use treadle as
a working platform to perform removal task per a) and
b) above.

Discard adapter, making certain that it is at least 6 feet
from the heat flow probe.

Return to the HFE site. Transport ALHTC to a position be-
tween 6 and 9 feet east of the 2nd heit flow probe, Avoid
cable from HFE site to probe,

Return to 2nd heat flow probe site. Pick up rack and power
head, Transport them to ALHTC location (Figure V-46). Make
certain all equipment is greater than 6 feet from 2nd heat
flow probe, While in vicinity of heat flow probe, be careful
not to contact probe or cable,

Disengage treadle velero from ALHTC arm velcro. Fold velero,
engage and place on treadle,.

Remove treadle from ALHTC, rotate power head retention bracket
to closed position, Drop treadle on surface in desired coring
spot.

Remove wrench from rack and stow on ALHIC, *

Remove core stem with bit from ALKTC sample bag.

Remove another core stem and couple to bit stem,* Bring stems
together such that initial contact is at an approximate 45°

* Contingency Instruction
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angle. Rotate into alignment and gently engage threads.
Gently rotate until threads are fully engaged.

10) Thread this double core stem section into power head spindle
(Figures V-47 and V-48).* Use same technique as for coupling
core stems,

11) Lift and rotate power head assembly. Place core bit into
treadle pilot while rotating power head clockwise until bit
drops through lock,*

12) Place a foot on treadle tc stabilize it. Make certain
treadle 1s reasonably level. Check verticality of core
stems, Energize power head. Drill to lower handle height
limit (Figure V-49),

13) Keeping foot on treadle, rotate power head counterclockwise
one and one-half turns and lift to disengage power head from
core stem, ¥

14) Place power head on surface,
15) Remove two more core stems from sample bag and couple.

16) Thread this double core stem section into stem protruding
from surface (Figure V-50),

17) Lift power head and fit to core stem. Initial contact to
be about 45°, Rotate to vertical and gently rotate clockwise
to engage threads. Contimue rotating clockwise until threads
are fully engaged (about 1-1/2 turns)* (Figure V-51),

18) Repeat procedures 12) through 17). Drill to lower handle
operating limit (Figure V-5la),

19) Rotate power head clockwise and then 1ift and continue rotating
power head clockwise. When handle is approximately at wailst
height, shift hands to under side of handle (Figure V-52).
Continue rotating power head clockwise and 1Jfting until two
stems clear treadle pilot, Use visual cues on stems as
described in Chapter III, Do not energize power head unless
retraction caniot accomplished manually. During this eveant
keep treadle flat on surface,

20) Remove wrench from ALHTC, Place foot on treadle, Engage
’, wrench on first stem below power head (Figure V-53). Hold

* Contingency Instruction
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21)

22)

23)

24)

25)

26)

27)

28)

29)

30)

wrench in one hand and rotate power head counterclockwise
1-1/2 turn: and lift vertically free of core stem, Place
power head on surface, Returm wrench to ALHTC or ireadle
handle.

Remove core stem cap retainer assembly containing eight caps
from ALHTC, Caps come off square end of retainer assembly.
Cap the open core stem (Figure V-54). Return cap retainer
assembly to ALHIC,

Remove wrench firom ALHTC, Place foot on treadle. Make
certain treadle is flat on surface, Rotate top core stem
counterclockwise one-quarter turn to loosen joint (Figure
V-55).

Rotate core stem string clockwise. It may be necessary to
use wrench to loosen treadle lock. Continmue rotating core
stem string clockwise and simultaneously lift vertically until
another stem 18 witchdrawn,

With wrench rotate second stem from top counterclockwise one-
quarter turn to loosen jeint,

Repeat steps 23) and 24) until last stem joint is loosened.
Replace wrench on ALHTC, Remove first set of core stem caps
(7 remaining).

Completely withdraw core stem string (Figure V-56). Cap
core stem bit (Figure V-57).

lean core stem string against ALHTC or rack with bit end on
surface (Figure V-58).

Separate stems one at a time (Figure V-59). Cap ends in se-
quence (Figure V-60), After first four stems are capped un
both ends, remove gsecond core stem cap retainer assembly
from ALHTC, It contains only four caps and has a number 2
cut into the tapered end, Place capped stems in ALHTC sample
bag (Figure V-61) as they are capped.

Make certain all items to be left at core site are at least
6 feet from the heat flow probe.

Return to LM and place capped core stems in a Sample Return
Container,
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V-43 Adapter Removal
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V-45 Adapter Removal (Alternate Method 2)
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Fig, V-47 Threading Core Stems Into Spindle
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V-49 Emplacing First Two Core Stems

Fig.
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Fig. V-51a Emplacing of Last Two Core Stems
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Underhand Position For Core Ster. String Withdrawal
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V-53 Power Head Removal

Fig.
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Fig.

V-54 Capping Open End
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Fig.

V-55 Loosening First Joint
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* Fig. V-56 Core Stem String Withdrawal
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V-57 Capping Bit End
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Fig. V-59 Uncoupling Core Ster's for Capping



wa33 uo de) Suiselg 09-A

*81g

v-70



%

Va7l

RS

v
4

CAPPED CORE <

1 -
e
R ’ . &4
-
(
- - -
1
o
-
N N
. .
= s g}
ER v
¢
il o .
-, IR
‘\\t‘ )
B
. L
N LN
o
L e ~ .
- B "
Y \
-
¢

in ALyTC Sample Bag

bped Core Stems

V-61 cCap

Fig.



o S -

2.2 Firgt Alternate Method

The ALSD is deployed from the ALHT carrier in the vicinity of the
LM,

2,2.1 Hole Boring

1) Remove the ALSD and the ALHT carrier from ALSEP subpackage
No. 2 and place on surface adjacent to the MESA.

2) Perform tasks 1l) through 28) of 2,1.1,

3) Remove and discard bore stem cover.

4) Pull bore stem retention strap release tab,
5) Reset adapter,

6) Withdraw drill bit bore stem located ia upper right position
in rack.

7) Withdraw standard bore stem directly below stem withdrawn
in 6).

8) Couple these stems (Figure V-62) and fit to adapter.
(Figure V-63). Fit snugly. Push stems forcibly into
adapter while rotating stems clockwise,

9) Remove power head retention bracket pin,

10) Remove power head and battery assembly from treadle.

11) Place power head aad battery assembly on surface adjacent
to rack (Figure V-64).

12) Disengage treadle velcro from velcro on ALHT carrier handle,
Rotate power head retention bracket to closed position.

13) Fit treadle to rack by engaging rack piu to treadle receptacle,
red to red (Figure V-65). Carry handle is parallel to rack
pin. Wrap treadle velcro atrap around the wrench handle, over-
lapping and meshing the velcro strap (Figure V-66),

14) Remove SRC No. 1 from MESA stowage receptacle,

15) Open SRC.

V-72
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16)

17)

18)

19)

20)

21)

22)
23)
24)

Remove two standard core stems, couple and place in rack
over plug in lewer right cormer of stem holder, Male
end up,

Remove bit core stem and a standard stem, Couple these
stems and place over plug in upper right corner of stem
holder, bit end up,

Remove bore stem in lower left corner of stem holder.
Couple thie stem with drill bit bore stem directly above it,
Couple firmly by pushing and rotating. Cutting blade of
bit engaged into slot prevents stem rotation.

Kemove last two core stems from SRC, Couple these stems
and place over plug in lower left corner of stem, male
end up. Stem orientation is depicted in Figures V-67 and
V-68.

Remove core stem cap retalner assemblies from the SRC and
stow on rack as shown in Figures V-69 and V-70. It is
important that they be stowed on side depicted ro preclude
being inadvertently dislodged by astronaut durjng transport
of rack,

Grasp power head lanyard in right hand and rack handle (not
treadle handle) in left hand (Figure V-71) and proceed to
first heat flow probe site, Cradle bore stem between thumb
and index finger to minimize power head rotatiom, to
stabilize stems and to keep stems away from astronaut's
side and helmet, If trverse distance is rather great,
double stsck two more bore stems in rack, remove the double
section from the adapter and place in rack, bit down. Carry
power head under right arm, (Lanyard carry without stems
results in power head rotation and presents a trip hazard, )

Follow procedures 40) through 45) of 2,1.1,
Energize power head (Figure V-72),
Follew procedures 47) through 57) of 2,1.1., When selecting

bore stem to fit protruding stem, choose the one farthest
from retention strap.
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Fig. V-64 Power Head Placement on Surface
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V-66 Treadle Velcro Strap Wrap Around Wrench Handle

Fig.
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V-69 Core Stem Cap Stowage on Rack
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2.2.2 Hole Coring

1)

2)
3)
4)

5)
6)

7)

8)

9

10)
11)

12)

13)

14)

15)

Proceed to core site between 6 and 9 feet east of second
heat flow probe. Place rack and power head on surface,

Follow procedures 1) and 2) of 2,1,2,
Digengage treadle velecro from wrench handle,

Remove treadle from rack, Place velero strap in stow
position for coring.

Drop treadle on surface in desired coring area.

Remove double core stem gsection with core bit, Thread to
nower head spindle while power head is on surface,

Lift and rotate power head assembly. Place core bit into
treadle pilot while rotating power head clockwise until bit
drops through lock,

Place a foot on treadle to stabilize it. Make certain
treadle is reasonably level, Check vertically of core
stems, Energize power head. Drill to lower handle height
limit,

Rotate power head counterclockwise one and one-half turns
and 1ift to disengage power head from core stem,

Place power head on surface.

Remove double core stem section from rack and thread to
protruding stems,

Lift power head and fit to core stem, Initial contact to be
about 45°, Rotate to vertical and gently rotate clockwise

to engage threads. Contimue rotating clockwise until threads

are fully engaged (about l-1/2 turms),

Repeat procedures 8) through 12). Dril! to lower handle
operating height,

Follow procedures 19) of 2.1.2,
Remove wrench from rack by disengaging it from upper stowage

clip, Grasp jaws of wrench. Pull outward and upward simul-
taneously.
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16)

18)

19)

20)

21)

22)

23)
24)

25)

26)

Place foot on treadle, Engage wrench on f£irst stem below
power head. Hold wrench in one hand and rotate powa: head
counterclockwise 1-1/2 turns and 1lift vertically from stem.
Place power head on surface. ¢ _.ow wrerch on rack or treadle
handle,

Remove core stem cap retainer assembly containing eight caps
from rack. Caps come off square end of retainer assembly.
Cap th2 open core stem., Return cap retainer assembly to
rack.

Remove wrench from rack. Place foot on treadle. Make certain
treadle is flat on surface. Rotate top core stem counter-
clockwise one~quarter turn to loosen jeint,

Rotate core stem string clockwise. It may be necessary to
use wrench to loosen treadle lock. Continue rotating core
stem scring clockwise and simultaneously 1ift vertically
until another stem is withdrawn,

With wrench, rotate second stem from top counterclockwise
one-quarter turn to loosen joint,

Repeat steps 19) and 20) until last stem joint is loosened,
Replace wrench in rack, PRemove first set of core stem cap:

(7 remsining).

Completely withdraw core stem string. Cape core stem bit,
Lean core stem string against rack with bit end on surface.
Separate stems one at a time, Cap ends in sequence. After
first four stems are capped on both ends, remove second core
stem cap retainer from rack, It contains only 4 caps and

has a number 2 cut into the tapered end. Lean stems against
rack (lower support for handle and wrench) as they are capped.

Make certain all items left at core gite are 6 feet or more
from the heat flow probe,

Pick up and carry capped stems to LM and place in SRC,
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2,3 Second Alt-rnate Method - Drill Deployment from MESA SRC Table

2,3.1 Hole Boring and Hole Coring

1

2)

3

4)
5)

6)

N

Transport the ALSD (Figure V-5) to the MESA, Figures V-73
and V-74 depict views of the MESA,

After properly adjusting SRC table, place ALSD on table as
shown in Figures V-75, 76 and 77,

Deploy drill in accordance with procedures 13) through 28)

of 2.1,1, and 3) through 13) of 2,2,1, ALSD package may
rock somewhat on the table because of the interface of

plugs and tubes at table cormers with ALSD structure, One
plug interferes with rack rotation prior to handle installa-
tion, When deployed, leg #1 may get caught in MESA equipment
and leg #3 may get caught in table structure. If these
events oceur, do not pull or jerk rack to free legs, as

this action may disengage leg locks.

Remove SRC #1 and place on MESA SRC table,

Remove core stems from SRC, couple and stow in rack as
described in 16) through 19) of 2,2,1,

Remove core stem cap retainer assemblies and stow cu rack
as shown in Figures V-69 and V-70,

Boring and coring procedures are the same as described in

procedures 21) through 24) of 2,2.1 and 1) through 26)
of 2,2,2,
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2.1.1

2.1.1

2.1,1

2,1.1

2. 1,1

2,1.1

*

€)

11)

12)

24)

26)

31)

TABLE V-1

Contingency Instructions

Contingency Ifnstruction

Core Stem Retrieval - If a core stem is dropped, engage
end of wrench into stem and lift at a low angle,

Lifting ALSD co ALHT Carrier or MESA - Difficulty may be
experienced in lifting ALSD package high enough to place
ALHT carrier or MESA table. This is alleviated by swing-
ing package with left hand and catching battery end of
package with the right hand.

ALHT Carrier Stability - If ALSD is stable on ALHT but
the ALHT carrier is unstable, press down on ALSD such
that the apex leg of the ALHT carrier penetrates the
surface sufficiently to provide stability.

Handle Engagement - If handle fails to lock properly into
battery, check alignment of handle, and ensure that handle
is free from interfcrence. Ensure that fixed pin is fully
engaged in hole by pulling on end of handle adjacent to
fixed pin. If lower lock pin will not depress properly,
hold handle in position with left hand and again slap
lower end of handle toward battery with right hand,

Rack/Treadle Sepzration - If experience difficulty, grasp
rack in area where rack support legs converge. FPull rack
up while holding treadle assembly down on ALHT carrier or
MESA with free hand.

Power Head/Treadle Separation - A tight tit of the power
head in the power head suppcrt bracket may cause diffi-
culty in removal from the treadle. I~ th s instance,
grasp bore stem near spindle with left hand and press
down on treadle with thumb. When the power head breaks
loose from the t~acket, bring power head level with right
hand and lift vertically clear of treadle.
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TABLE v-1 (Cont,)

Para.

Ref, * Contingeney Instruction

2,1.1 40, Bo: > Stem Rrtrieval - If a t.re stem is dropped, engage
end of wrench irco stem and 1lift at a low angle.

2.1,1 47 Adapter Release -
{a) Rotate vower nead 90° counterclockwise and sirultaneously
energize power head. De-energize and rotate 90° to normal
doilling position, Energize for a few seconds and lift
vertically.
(t) Withdraw bore stem, with or without power, to position
such that bore stem engaging adapter can te grasped by
hand. Hold powcr head and rotate stem 90° clockwise
(Tigure V-35) or hold ~tem and rotate power head 90°
counterclockvise, Return power head to normal drilling
position, Drive bore stems to Jower handle operatirg
height. Pull power heud vertically fror stem.

2,1.2 7) Wrench Retrieval - If the wrench {s dropped, engage end
of nandie into & douole core stem section and 11ift at a
low aungle.

2,1,2°9) Coupling of Core Stems - uuring coupling of the male and
female ends, proper axial alignment is important to prevent
binding, If high torques are encountered durirg coupling,
ouble check anial align ent. If binding is severe,
separarte sections by pulling and rocking, and re-couple,

2,1,2 10) Cor: Stem Coupling to Power Head - If difficulty is en-

countere:d when coupling the core stem assembly Into *he

‘ power head spindle, hold the core stem assembly closer to

. the bit end, Slowly move the core stem about a poirt until
a reduction in torque i- rfely, indicaving proper axial
alignment, If diffircul+; 1s still enc untered, stand at
the bit end of the core stem assem!..y ind repeat above
procedure,

2.1.2 11) Treadle Lock - If core bit hangs up as it passes by the
treadle lock, hold prwer head steady and rotate treadle
assembly counterclockwise with foot. If core :tem turns

, in spindile, use the wreuch to prevent the core stem from
- turning aad repeat above proced:re,
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Para,
Ref, *

2,1,213)

2,1,2 17)

.-

)}

P

TABLE V-1 (Cent,)

Contingency Instruction

Youer Head/Core Stem Decounlinr - The power head spio-
dl2 may tend to cling to the wale ernd or the core stem
afcer the mating threads have sepa.ated due to vertical
ulsalignment. Removal 1s assured withcut difficulty by
c-adling the Lundle assembly between the thumbs and fore-
fingers and 1ifting up and pulling slightly forward,
When the vertical alignment point is rezched, tha power
nead will easily 1ift off of the ccre etam,

Core Stem/Power Head Coupling - Ccupling of the power

head to & core stem can be expedited by holding the peower
head spindle approximately 45 degreas to the core atem,
lifting it o~to the nale end of the core stem at this
angle, and bringing the power i.ead -rertical until the
spindle bottoms mut on t'.» core stem threads. Hold this
aligoment while > rning the power head until full thread
engagen:r.t 1s achieved,

NOTES;

1, AUSD drilling auad ccring operations shall be accom-
plished as suon as possidble after ALSD removal from
ALSEP subpacksge #2 palle:

2, Dri'ling descent rate varies with subsurface naterisl.
Lov den3ity materials (pum.ce, conglomerate, .tc.)
require 4 to 6 pounds aximl force whereas high demsity
material {basalt, scoria, etc.) require 10 to 15
pounde axial force, If drill string jamming begius
to ocaur (detezted Ly increasing torque forces),
drilling descent rate should be rnduced by a corres-
ponding reduction of axial force. If severe jamming
cf the drill string is encountered, an upward force
should be agpliad to thae drill handle until torque
forces return to normal, Drilling can then be re-
sumad,
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3.0 SPECIAL TRAINING INSTRUCTIONS

.1 Lunar Gravity Simulation

Operating procedures may be performed with the subject and power
head/battery assembly counterbalanced to 1/6-G as directed by training
personnel, It is recommended that all ALSD bore stem emplacement
~ exercises be perfoimed with the power head/battery assembly counter-

IS balanced to 1/6-G weight (approximately 3 pounds) to preclude excessive
loading and possible failure of bore stem taper joints,

-

3.2 Training Unit Bore Stems

The ALSD training unit bore stems are reusable if reasonable care
is exercised during removal of the bore stem string from the lunar surface
simulation model, The bore stem string may normally be removed as a
complete assembly from the lunar model by manually rotating the protruding
stem sections in a counterclockwise direction while gimultaneously ex-
erting an upward force. A T-handle retrieval rod, threaded to interface
with the aluminum nut (7/16-14 UNC-2B) epoxied in the lower tip section,
should be employed to ensure complete bore stem string recovery in the
event of & subsurface taper joint separation during the reroval process.

The taper joints of a recovered bore stem string are usually mated
too tightly for manual separation as a result of the rotary-percussive
forces applied by the power head. The taper joints can be mechanically
separated using a specially desigr. separation tool. As an alternate, a
machine shop lathe or similar machine may be used. Separation force
should be applied axially along the bore stem string to preclude side- ¥
loading and subsequent breakage of the taper joints. If a metal collet B
or jaw is used for applying the axial separation force, a rubber shim should
be employed to preclude damage to the boron/fiberglas material.

f
3.3 Training Unit Preventive Maintenance ;
i
i

The design and materials employed for the training units are
nearly identical (except for .attery and power head castings) to the
flight units for the following reasons: 1) Extreme emphasis was placed
upon weight reduction during performance of the program. Training
unit No 2 was contractually required to be designed within 20 percent
of the flight unit weight. Training Unit No. 1 was designed to be approxi-
mately 1/6 the weight of the flight units. 2) The philosophy adopted ;
by the contractor was that the training units should not be "beefed up" N
to increase operating life at the expense of providing a false indication
of lunar surface operational characteristics of light-.eight flight units. ZEE
Therefore, it is recommended that the following preventive maintenauce
instructions be performed following each training exercise to prolong the
useful operating life of the Training Unit No. 2. :

1) Initiate and maintain a log for the following items:
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2)

3)

a, ALSU Assembly - Type of training exercise, maintenance
actions, and dates.

b. Power Head - Operating time, maintenance actions, and
dates.

c. Battery - Cell activation date, operating time, number
of recharge cycles, maintenance actions, and dates.

Perform battery and power head maintenance in accordance with
the checklist delineated in Section IX of this manual.

Thoroughly clean the ALSD assembly using a soft cloth and
clean pressurized air source. Particular attention should
be given to the following items:

a. Lanyard pull pins and receptacles are clean and free of
burrs.

b. Camlocs and receptacles are clean and operable.
c¢. Treadle lock pawl is clean and operates freely.

d. Rack assembly leg hinges and springs are clean and
operate freely.

e. Rack support pin and its treadle support receptacle are
clean, free of burrs, and engage/disengage freely.

f. Handle and Switch Actuator Assembly battery locking pins,
actuating switch collars, and microswitch actuating
plunger are clean and operate freely.

g. Wrench fixed and pivot jaws are clean and operate freely.

h. Bore stem adapter inner collet and spring-loaded key
blocks are clean and operate freely.

i, Coupling threads on the core stems, bore stem adapter, and
pover head are clean, free of burrs, and will couple/decouple
freely.

j. Bore and core bit tungsten carbide cutting tips are free
from fractures or large chips,

NOTES: 1) Training battery case pressure relief valves should
be permanently removed to preclude accumulation
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2)

3)

of gas within the case during long term storage.

ALSD's with activated batteries should be oriented
such that the battery lid is facing up during long
term storage.

A light film of General Electric G-300 or Du Pont
Krytox 240-AC grease may be used on core stem
coupling joints if the original canadize finish
becomes worn or abraded through excessive usage.
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VI. GSE OPERATIONAL READINESS VERIFICATION

1.0 ALSD PRESSURIZATION UNIT

1.1 Purpose - This procedure establishes the inspection and test requirements for
detecting any malfunctioning or defective components within the ALSD Pressurization
Unit.

1.2 Time Interval - This procedure shall be performed in accordance with the
following schedule:

a. Upon receipt of equipment at the field location.
b. At intervals thereafter not exceeding six (6) months.

1.3 Test Equipment Requirements

a. Gaseous nitrogen source to conform with MIL-P-27401B, Type !
b. Source regulator and gauge system capabie of 0 - 100 (min.) psi range.

c. Source-to-Pressurization Unit hose capable of attaching to inlet port fitting,
AN 832-4D.

d. Calibration Lab capable of calibrating 0 - 30 psi pressure gauge.
e. Manometer, Standard (0 - 8 inches Hg range).
1.4 Failure/Malfunction Criteria - Failure of the unit to meet the performance

requirements specified herein shall constitute a malfunction. Each malfunction will
require an investigation to determine cause.

1.5 Visual Examination - This unit shall be visually examined for cleanliness.
Particular attention shall be given to the following:

a. Condition of material finishes.

b. Satisfactory tightness of assembly bolts and screws.

c¢. Freedom from contamination, such as corrosion products, scale, grease, etc.
1.6 uipment Description - The ALSD Pressurization Unit is a manifold assembly
consisting of a pressure r[mator, pressure gauge, manometer, and relief valve for
purging, sequentially pressurizing and verifying seal integrity of the power head a .d the

battery assembly of the ALSD. Nitrogen is supplied to the unit by a standard gas cylinder.
A schematic of the unit is presented in Figure VI-1.

1.7 Performance Requirements

Note: Before starting test, the 0 - 30 psi pressure gauge shall be calibrated to
an accuracy conforming to acceptable laboratory standards.
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9.

Connect low pressure outlets of standard nitrogen dolly to inlet of Pressuri-
zation Unit.

Close all valves on unit and plug outlet line. Turn regulator hand wheel
counter-clockwise to closed position.

Open supply valve and adjust nitrogen supply regulatcr on cylinder and apply
pressure to unit for setting relief valve.

Set rellef valve to relieve between 115 to 125 psi,
Reduce supply pressure to 75 psig.
Open low pressure relief valve and {solation valve.

Adjust regulator on unit and set relief valve to relieve at 6.0 to 6. 5 psig, as
read on the pressure gauge.

Close low pressure relief valve.

Adjust regulator and set relief valve to relieve at 27.5 to 28. 5 psig. Check
pressure indication on pressure gauge.

Adjust regulator to 24 to 26 psi as indicated on the pressure gauge. Close
supply valve and regulator. Note and record pressure. Allow unit to remain
pressurized for six (6) hours, Leakage should be less than 0.5 psig.

Open isolation valve and bleed valve to rellieve pressure in system. Close
isolation valve and bleed valve.

Connect a standard manometer to outlet line of unit.

Open supply valve, low pressure relief valve, isolation valve and manometer
isolation valve.

Adjust regulator Ly turning slowly clockwise vntil 7.0 to 7.5 inches of mercury

is obtained on standard manometer.
(CAUTION: Do not exceed 8 inches of mercury on unit manometer)

Compare readings on two manometers and adjust unit manometer to agree
with standard manometer, if required.

Close isolation valve. Close supply valve and regulator. Note and record

pressure on unit manometer. Allow unit to remain pressurized six (6) hours .,

Leakage should be less than 0.1 inches of mercury.

Open {solation valve and Lleed valve to relieve pressure in system. Close all
valves. Remove nitrogen supply from unit and cap inlet and outlet ports.




NPT

2.0 ALSD BATTERY CHARGING UNIT

2.1 Purpose - This procedure establishes the inspection and test requirements for
detecting any malfunctioning or defective components with the ALSD Battery Charging
Unit.

2,2 Time Interval - This procedure shall be performed in accordance with the
following schedule:

a, Upon receipt of equipment at field location.
b. At intervals thereafter not exceeding six (6) months.

2.3 Test Equipment Requirements

a. Multimeter, Simpson Model 260 or equivalent.
b. Voltmeter, DC 0-50 Volts, Weston Model 901 or equivalent.
¢c. Ammeter, DC 0-10 Amperes, Weston Model 901 or equivalent.
d. Resistor, 10 +20% Ohms, 200 Watts.
e. Power source, 195 to 120 VAC, 60 cps, single phase.
2.4 Tailure/Malfunction Criteria - Failure of the unit to meet the performance

requirements specified herein shall constitute a malfunction. Each malfunction will
require an investigation to determine cause.

2.5 Visual Examination - This unit shall be visually examined for cleanliness. i
Particular attention shall be given to the following:

a. Condition of material finishes.
b. Satisfactory tightness of assembly bolts and screws.
c. Freedom from contamination, such as corrosion products, scale, grease, etc.

d. Condition of connector pins and jacks.

2.6 Equipment Description - The ALSD Battery Charging Unit consists of a Yardney
Electric Corporation SILVERCEL Charger, Model VC 24-10 and a battery adapter unit,

The VC 24-10 charger employs a full wave AC-to-DC bridge rectifier and sutomatic
control circuitry required for providing the ALSD battery charging current. The charging
current is routed through a charging cable to the adapter urit, which contains the neces-
sary electrical and mechanical hardware for interfacing wi‘h the ALSD battery assembly.
A schematic of the unit is presented in Figure VI-2,

2.7 Performance Requirements

a. Adjust multimeter for R x 1 cor.:.nuity test. Measure resistance between
battery adapter unit red charging cable jack and pin A of receptacle. Multi-
meter shill read less than 0. 2 ohms. v
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Adjust multimeter for R x 1 continuity test. Measure resistance between
battery adapter unit black charging cable and pin B of receptacle. Multimeter
shall read less than 0.2 ohms.

Position switches of VC 24-1C charger as follows:

1) Power switch to Off.

2) Current control completely counterclockwise.
3) Cell selector switch to Position 16.

4) Ammeter selector switch to 0-10 porition.

Connect resistor and ammeter in series across t..~ 5-10 amps output jacks
observing correct polarity.

Connect voltmeter across the 5-10 amps output jacks observing correct
polarity.

Connect VC 24-10 charger power cable to 105-120 VAC, 60 cps power source. -

Place Power switch On. Red Power On and Charging Current On indicators
shall 1lluminate.

Depress Calibrate switch and adjust bottom screw on cut-off meter until
indicator aligns with CAL mark. Release Calibrate switch.

Align red pointer on cut-off meter with the red line on the dial by adjust-
ment of the small knob on the tront of the cut-off meter.

Rotate current control slowly clockwise unt{l amameter indicates 2.0 amperes.
VC 24-10 charger shall indicate 2.0 + 0.2 amperes.

Rotate current control slowly clockwise until Charging Current On indicator
goes out and Charging Current Off indicator illuminates. At switch-over,
the voltmeter shall indicate 32 + 0,65 VDC.

Depress Reset switch. Charging Current Off indicator shall go out. Release
Reset switch.

m, Turn Power switch to Off. Disagssemble test setup.




VI. ALSD INSPECTION AND SERVICE INSTRUCTIONS

1.0 INACTIVE BATTERY SUBSYSTEM VERIFICATION

1.1 Purpose - This procedure establishes the inspection and test requirements for
the ALSD Battery (Inactive),(MMC P/N PS9403000014) and the ALSD Handle and Switch
! Actuator Assembly,(MMC P/N 467A8050013).

1.2 Time Interval - Thic procedure shall be performed in accordance with the
following schedule:

a, Within the four (4) month period preceding launch date. (preferably at T-90 days)

Note: Service l.fe of individual components is delineated in equipment
data pack~ges.

1.3 Test Equipment Requirements

a.  Battery Charging Unit (MMC P/N 467A8080000-009)
b.  Pressurization Unit (MMC P/N 467A8090000-009)

Gaseous Nitrogen source to conform with MIL-P-27401B, Type I

< w
o

d. Source regulator and gauge system capable of 0 - 100 (min. ) psi range.

e. Source-to- Pressurization Unit hose cupable of attaching to inlet port
fitting, AN832-4D.

f. Multimeter, Simpson Model 260 or equivalent.

g Torque wrench and sockets.
1.4  Failure/Malfunction Criteria - Failure of the Battery or Handle and Switch
Actuator Assembly to meet the performance requirements specified herein shall con-
stitute a malfunction. Each malfunction will require an investigation to d=termine

cause.

1.5  Visual Examination - The units shall be visually examined for cleanlinesc.
Particular attention shall be given to the following:

a. Condition of material finishes.

b. Satisfactory tightness of assembly bolts and screws.

c. Freedom from cuntamination, such as corrosion products, scale, grense, et:.
1.6 g% - The ALSD Battery cousists of a pressurizable mag-
nesium cane (3 steel for training units) with sixteen (16) silver-zinc cel's, an
electrical connector, power control switch and pressure relief valve. The Handle and

Switoh Actuator Assembly mechanically interfaces wita the battery, and provides the
means for electrically controlling the battery output powe:r.
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Electrical Performance Requirements

a.

g.

Install battery assembly on battery charging unit adapier hox. Remove
battery lid attachment nuts and cover. Install handle and actua.or switch
asscmbly on battery. (Remove switch hold-down from adapier box if
necessay)

(1) Insure that all ce.s interzonnect straps and electrolyte fill caps are
secure. Record under - 2 of Table VII-2.

Note: When spare battery ‘s being tested, handle assembly from any
available ALSD may be employed.

Adjust multimztsr for continuity check on the R x 1 scale. Counnect m.ter
leads bztween he red charginz plug of the battery charging unit adapter
box ard the red battery power lead connected to the positiv2 terminal cell.

(i} Meter shall indicate open circuit (infinite ohms). Record under Item
3 of Table VII-2.

Depress left side handle actuating switch.

(1) Meter shall indicate open circuit (infinite ohms). Record under Item
4 of Table VII-2.

Release left side and depr«ss right side handle actuating switch.

(1)  Meier shall indicat2 open circuit /nfinite ohms). Record under Item
5 of Table VII-2,

Simultaneously depress left and right side handle ac.uating switches.

(1) Meter shall indicate continuity (less than 0.5 ohms). Record under
item 6 of Table VII-2.

Adjust multimeter for continuity check on the R x 1 scale. Connect meter
leads between the black charging plug of the battery charging unit adapter
and the black power lead connected to the negative tern:inal cell.

(1) Meter shall indicate continuity (less than 0.5 ohms). Record under
Item 7 of Table VII-2.

Adjust multimeter for continuity check on .he R x 1 scale. Depress both
battery handle actuating switchea. S~quentially connect meter leads between
the battery charging unit red charging plug and battery electrical connactor
shell, and between the black charging plug and battery connector shell.

(1) Meter shall indicate oper circuit (infinite ohms) between red charging
plug and battery connector shell. Record under Item 8 of Table VII-2.

(2) Meter shall indicate open circuit (Infinite ohms) between biack charging
plug and battery connector shell. Record under tem 9 of Table VII-2.
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Hemove handle assembly from battery. Replace battery lid, inst ‘ng .
s=aling gasket is properly installed and that there is no visual evidence o,
fo. eign particles. Tighten hex head nuts in increments of 4 to 6 irch-pounds
tu a torque of 12 to 16 inch-pounds unless Para. 1.8 is to be inmediately
performed.

Note: Hex head nuts should be tightened in a consecutive clockwise order;
do not use the criss-cross method of tightening.

Remove battery from charging unit adapter.

Pressurization Performaace Requirements (Flight Units Only)

a.

Remove pressure relief valve from battery as~embly. Assemble relief
valve and pressurization unit components as illustrated in Figures VII-1
and VII-2. Loosen hex head nuts on battery ascembly cover.

Disengage pressurization unit regulator valve by turning counterclockwise
several turns. Close all remaining valves on pressurization unit,

Connect high pressure nitrogen tank to pressurization unit. Adjust nitrogen
tank regulator to 60 +20 psig. Open low pressure relief valve.

Open supply valve and isolation valve. Slowly adjust reguiator valve for a
gauge indication of 3 psig. Nil-ogen gas shall escape around battery assem-
.y lid. Allow battery assembly to purge for a minimum of five (5) minutes.

Adjust regulator to maintain 3 psig while retightening battery assembly
cover nuts consecutively to 12-18 inch-pounds in 4-6 inch-pound increments.

Slowly adjust regulator (clockwise) until battery relief valve "cracks".

(1)  Pressure gauge shall read 5.0 +1.0 psi. Record under Item 10 of
Table VII-2,

Adjust pressurization unit regulator for a gauge indication of 4.0 psi.

Slowly open manometer isolation valve. Close isolation valve and supply
valve.

Allow pressure to stabilize for a minimum of ten (10) hours.

Note: If manometer indicates less than 7.0 in. Hg during the first 60 minutes,
close manometer isolation valve, repest steps g. and h., and continue
with 10-hour leak test. A decrease in pressure below 5 in. Hg during
the 10-hour period indicates a leak. Check for leaks using a liquid leak
detector.

Record the following initial readings under Items 11 through 15 of Table VII-2.
(1) Starting time

(2) Ambie.ut temperature
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(3)  Uncorrected barometric pressure
(4) Barometric temperature correction (if 1equired) from "'able VII-1.
(5) Manometer pressure reading (read crown of mercury column),

Allow a minimum of three (3) hours to elapse before documenting final
readings. Record thefollowing under Items 18 through 22 of Tahle VII-2.

(1) Completion time

(2) Ambient temperature

(3) Uncorrected barometric pressure

(4) Barometric temperature correction (if required) from Table VII-1.
(5) Manometer pressure reading (read crown of mercury column).

Compute leakage in accordance with thc data sheet instructions to ensure
that a maximum of 0.2 in. Hg is not exceeded.

Note: Ambient temperature range shall be between 60° and 90°F with
variations not to exceed +10° during performance of test.

Depressurize system by turning regnlator counterclockwise and opening
isolation valve.

Disassemble test setup and immediately screw reiief valve into battery
assembly and torque to 35 +5 inch-pounds. Replace lock-wire.
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2.0 NONOPERATING POWER HEAD SUBSYSTEM VERIFICATION

2.1 Purpose - This procedure establishes the inspection and test requirements for
the nonoperating ALSD Power Head, (MMC P/N PS955000002).

2.2 Time Interval - This procedure shall be performed in accordance with the
following schedule:

a. Within the four (4) month period preceding launch date. (preferably at T-90 days)

Note: Service life of individual components delineated in equipment data
packages.

2.3 Test Equipment Requirements

a, Pressurization Unit (MMC P/N 467A8090000-009).
b. Gaseous Nitrogen source to ~onformw ith MIL-P-27401B, Type I.
c. Source regulator and gauge system capable of 0-100 (min. ) psi range.

d. Source-to-Pressurization Unit hose capable of attaching to inlet port
fitting, AN832-4D.

e. Multimeter, Simpson Model 260 or equivalent.
2.4 Failure/Malfunction Criteria - Failure ( 7 the Power Head to meet the perfor-

mance requirements specified herein shall constiiute a malfunction. Each malfunction
will require an investigation to determine cause.

2.5 Visual Examination - The units shall be visually examined for cleanliness.
Particular attention shall be given to the following:

a. Condition of material finishes.
b. Satisfactory tightness of assembly bolts and screws.
c. Freedom from contamination,such as corrosion products,scale, grease, etc.

2.6  Equipment Descrirtion - The ALSD Power Head contains the electric motor,
percussion and rotation systems required for powering the drill bit.

2.7 Electrical Performance Requirements

a, Adjust multimeter for continuity test on the R x 1 scale. Sequentially
measure the resistance between the male pins of the electrical connector
and each pin and the shell of the connector.

(1) Resistance between pins shall be less than 1.0 ohm. Record under
Item 2 of Table VII-3.

(2) Resistance reading between each pin and the connector shell shall
indicate open circuit (infinite ohms). Record under Item 3 of Table
VII-3.

Vi-11
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2.8

Pressurization Performance Requirements

a.

Remove power head pressure relief valve and assemble with pressuriza-
tion unit components as illustrated in Figures VI-1 and VII-3.

Diseugage pressurization unit regulator valve by turning counterclockwise
several turns. Close all remaining valves on pressurization unit,

Connect high pressure nitrogen tank to pressurization unit. Adjust nitrogen
tank regulator to 60 +20 psig.

Remove power head oil filler screw. Slowly open the supply and isolation
valves.

(1) Pressurization gauge should indicate zero /0) pressure. Kecord
under Item 4 of Table VII-3,

Open manometer isolation valve. Position power head so that oil port is
vertical. Slowly close regulator valve while monitoring oil port for es-
caping nitrogen. Set regulator so that nitrogen escapes without ejecting
oil (approximately 0.5 inch on manometer). Allow power head to purge for
a minimum of five (5) minutes.

Remove oil residue which may have collected. Replace oil port screw and
seal, and torque to 7 +1 inch-pounds. Close manometer isolation valve.

Slowly adjust regulator (clockwise) until power head relief valve "cracks".

(1) Pressure gauge shall indicate 15 +2.0psi. Record under Item 5 of
Table VII-3.

Adjust pressurization unit regulator for a gauge indication of 10 psi. Close
isolation valve and supply valve.

Allow power head pressure to stabilize for a minimum of two (2) hours.

Note: A decrease in pressure below 8 psi indicates a leak. Check for leaks
using a liquid leak detector.

Record the following initial readings under Items 6 through 10 of Table VII-3. .
(1) Starting time |
(2) Ambient temperature
(3) Uncorrected barometric pressure - !
(4) Barometric temperature correction (if required) from Table VII-1.

(5) Pressure gauge reading.

VI-12




k. Allow a minimum of fifteen (15) hours to elapse before taking final readings,
Record the following under Items 14 through 18 in Table VI-3.

(1) Completion time
(2) Ambient temperature
‘ (3) Uncorrected barometric pressure
(4) Barometric temperature correction (if required) from Table VII-1.
(5) Pressure gauge reading.

Compute leakage in accordance with the data sheet instructions to ensure
that a maximum of 0. 5 psig (1.02 in. Hg) is not exceeded.

Note: Ambient temperature range shail be between 60° and 90°F with
variations not to exceed +10° during performance of this test,

1. Depressurize system by turning regulator counterclockwise and opening -
isolation valve.

m. Disassemble test setup and {mmmediately screw rellef valve into power head
and torque to 35 +5 inch-pounds.

RS R ——— Y

.
RS -,}
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3.0 ALSD ASSEMBLY DEPLUYMENT VERIFICATION

3.1 Purpose - This procedure established the inspection and test
requirements for the dcployment of the ALSD.

3.2 Time Interval - This procedure shall be performed ia accord-
ance with the following schedule:

a. Within the four (4) month period preceding launch date.
(preferably at T-90 days)

3.3 Test Equipment Requirement

a. 0 - 1> pound range soring scale,

3.4 Failure/Malfunction Criteria - Failure of the ALSD to meet
the deployment performance requirementc specified herein shall con-
stitute a malfunction. Each malfunction will require an investiga-
tion to determine cause.

3.5 Visual Examination - The unit shall be visually examined for
cleanliness., Particular attention shall be given to the following:

a, Condition of material finishes.
b. Satisfactory tightness of assembly bolts and screws.
¢. Freedom from contamination, such as corrosion products,

scale, grease, etc,

3.6 Equipment Description - The ALSD assembly consists of the in-
tegrated battery/power head, treadle and rack assemblies with their
associated subassemblies.

3.7 Deployment Performance Requirements - Table VII-4 to be used
for deployment verification entries.

Place ALSD in stowed configuration on a suitable work table
with battery oriented to the right and the bottom of treadle
on table top.

a. Hold ALSD steady with right hand.

(1) Remove bore stem retention pin by pulling upward on

ring. (Figure V-10) Pin shall remove easily. Record
under item 2.

VII-17
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(2) Remcve rack support pin by pulling release ring
horizontally to left (Figure V-11) Pin shall come out
easily. Record under item 2.

Release rack camloc by turning counterclockwise 90 degreces
(ref. Figure V-12}., Lift bracket.

(1) Camloc shall release easily. Bracket shall rotate
clear of power head without irterference. Record
under item 3.

Release battery camloc by turning counterclockwise 90 degrees.
Lift camloc clear of treadle. Remove camloc and support pin by
pulling release lanyard ring horizontally to the right (Figures
V-13 and V-14),

(1) Camloc shall release easily. There shall be nc inter-
ference between camloc and bore stem tray bulkhead. Record
under item 4.

(2) The pin shall release easily. Record under item 5,

Restrain rack assembly. Attach spring scale to within 0.25

inch of the end of leg retained by clip. Apply force perpendi-

cular to the leg in plane of motion,

(1) Release shali require 5 to 10 pounds. Record under
item 6,

(2) Ensure that leg unfolds outward to locked position.
Record under item 7.

(3) Check leg extension, Telescoping section shall start to
extend without binding. Record under item 8.

Attach loop in a cord to extension leg (d). Attack spring scale
to loop and pull parallel to leg axis until leg locks in fully
extended position.

(1) Force shall not exceed 3 pounds. Record under item 9.

(2) Check orange color coding. Record under item 10.

(3) Ensure that leg is firmly locked by retainer springs.
Record under item 11.

(1) Ensure that fixed leg will start to extend manually without
binding. Record under item 12,
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Repeat step (e) for this leg. Record under items 13, 14, and
15,

Restrain ALSD. Attach spring scale to within 0.25 inch of
end of handle and switch actuator. Apply force perpendicular
to the handle until it releases from stowage clip.

(1) Release is to occur between 5 and 10 pounds. Record under
item 16.

Engage handle fixed lock pin into upper receptacle in battery.
Attach spring scale to disengaged end of handle 2.5 + .Z inches
from lower receptacle in battery. Apply force 90 degrees to
the handle in plane of lock pin until sprine-loaded pin fully
engages receptacle.

(1) Engagement force shall nct exceed 10 pounds. Record under
item 17,

Lift rack vertically to clear treadle and power head assembly.

(1) Ensure that no binding or interference occurs during
removal. Record under item 18.

(2) Lower legz shall unfold dounward to a locked position.
Record under item 19.

{3) Ensure that leg will start to extend without binding.
Record under item 20,

Repeat step (e) for this leg. Record under items 21, 22, and

23,

Place rack on surface. Rack shall be stable with no tendency
to tip or lean when rocked. Record under item 24.

Delete
Remove bore stem cover.

(1) Cover shall disengage easily without binding. Record
under item 26,

Pull bore stem retention strap release tab.

(1) Velcro shall separate easily. Strap shall fully deploy.
Record under item 27.

VII-19
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Rotate adapter (in power head spindle) counterclockwise until
retention spring clips reach detent at end of groove.

(1) Adapter shall turn easily. Spring-loaded key blocks
shall release freely. Retention spring clips shall
engage grocve limit detent to preclude further adapter
rotation without definite torque increase. Record
under item 28,

Delete

Reset collet. Depress spring-loaded key blocks. Rotate
clockwise until adapter is fully engaged.

(1) Collet shall reset without binding. Adapter shall engage
without binding. Record under item 30,

Sequentially remove, inspect, and replace each bore stem.

(1) Bore stems to be free of any damage to taper joints and -
drill tits, Check for orange stripe on inside circumference
of upper end of taper of drill bit stems. Paint to be
clearly visible, Check yellow band on six stems, Ensure
paint is clearly visible around entire circumference. Record
under item 31,
Remove power head support bracket pin by pulling ring parallel
to power head axis (ref. Figure V-23).

(1) Pin shall come jut easily. Bracket shall rotate free of
the thermal guard without interference. Record under
item 32,

Lift power head and battery assembly from treadle and piace
on surface.

(1) Assembly shall 1ift easily with no interference. Record
under item 33,

Lift treadle from table and fit to rack.

(1) There shall be no binding or interference. Record under
item 34,

Remove thermal shroud by pulling release ring.

(1) Shroud latch shall release easily. Record under item 35,
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x. Restrain rack, Attach spring scale to within 0,25 inch of
the end of the wrench handle., Apply force perpendicular to
wrench handle until handle releases from stowage clip.

(1) Release shall occur between 5 and 10 pounds. Record uader
item 36.

% . Sequentially remove core stem caps (A through H) froum the first
retainer assembly and I through L from the second retainer
agsembly,

(1) Caps shall slide from stowage retainer easily.

(2) Replace caps in proper sequence. Record under item 37,
*z, Select a core stem as a check tool. Sequentially couple the

male and female threads of remaining core stems to the check

tool. Couple all male ends to the power head spindle.

(1) All threads are to smoothly and easily engage and dis-
engage. Record under item 38,

aa, Reassemble ALSD into stowage mode in accordance with the
following procedures.

a) 2Place ALSD components on a suitable work bench,

b) Place bore stems in rack, Ensure that bore
stems with drill bit attached are placed over special
plug in rack. Rotate stem until bit cutting blade engages
slot. Stems with yellow band to bz placed over plugs
marked with "Y' in Figure III-19,

¢) Recet adapter, remove treadle from rack, place treadle
on table, stow velcro,

d) Overlap bore stem retention strap and engage velcro,

e) Hold bore stems in stowage position with one hand and
replace bore stem cover with other hand,

f) Insert bore stem cover retention pin. Ensure pull ring is
oriented to handle and wrench stowage side of rack,

g) Remove handle from power head and place in rack stowage
clip, Ensure that rack pin engages hole in handle,

* To be performed in LRL at NASA=MSC by MMC personnel,
VIil-2l




h) Restow wrench in rack clips. Ensure that rack pin engages
hole in wrench handle,

1) Replace thermal shroud on battery, Pull ring to be at
the corner of the battery where start switch is located,

j) Place power head and battery assembly on treadle with battery
spring-loaded lock pin receptacle over battery camloc
receptacle in treadle. Ensure that there is no Inter-
ference between the thermal guard and the power head support
fixture on treadle, Ensure *“at power head support ring
engages slots in treadle support fixture,

k) Rotate power head support bracket to closed position and
install power head support bracket r¢ tention pin, Ring
toward spindle,

1) Release fixed leg lock spring and collapse extended section
of leg,

m) Release adioining leg lock spring and collapse extended
section of leg,

n) Release #3 leg lock spring and collapse extended section
of leg,

o) Lift rack, using handle, fold #3 leg inward,

p) Engage rack pin into treadle rece: acle,

q) Insert rack support pin #1,

r) Rotate rack retention bracket to closed position and
engage rack camloc (90° clockwise),

§) Fold #1 leg inward and engage stowage clip ensuring that
#2 leg foot pad is restrained by #1 leg foot pad and that
#1 leg foot pad is restrained by rack fixture,

t) 1Install battery camloc ,

u) Rotate ALSD sssembly 90° toward operator,

v) Fully collapse extended section of leg #3 and ensure that
foot pad is restrained by rack fixture; engage rack support
pin #2,

VIil-22




w) Place end of bore stem retention strap velcro
ander leg #1,

x) Ensure bore stems positioned adjacent to leg #1 do
not interfere with leg deployment,

y) Held ALSD in vertical orientation with carrying handle.
Place assembly into plastic bag,

z) Place assembly into bottom of shipping container (portion
with handle attached) in the follewing orientations
carrying handle to the right, battery to the left, and
the bore stems forward, Close and latch top. Lock
container,

Verify correct assembly with Figures III-3, III-4, and III-5,
Particular attention shall be given to camloc fasteners and

the proper positioning of all release lanyards and pull pins

in accordance with Figure III-14, Ensure that power head
lanyard attach bracket is located such that lanyard 1s 30° -
45° to the power head spindle., Ensure that bore stem retention
strap velcro is placed under rack leg #1, Ensure bore stems positioned
adjacent to vack leg #1 do not Iinterfere with leg deployment.
Ensure leg hinges (2 each) are not over-centered when in

stowed position, Ensure ALSD/ALSEP mounting receptacles are
free of paint, Record under item 39,
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4.0 ALSD BATTERY ACTIVATION PROCEDURES

4.1 Purpose -~ This procedure establishes the operating instructions for activating
the dry charged ALSD Flight (PS9403000014-003) and Training (PS9403000014-001)
Unit Battery Assemblies.

4.2 Activation Time Intervals -~ This procedure shall be performed in accordance
with the following schedule.

a. Flight urnlt latteries shall be activated in accordance with the Apollo
countdown schedule specified in another section of this manual.

b. Training unit batteries shall be activated at the beginning of ALSD
operational training and when cell set replacements are required.

4.3 Test Equipment Requirements

a. Voltmeter, DC 0-50 Volts, Weston Model 901 or equivalent.
b. Voltmeter, DC 0-3 Volts, Weston Model 531 or equivalent.
c. Torque Wrench, 0-50 inch-pounds

d. Battery Filler Kit (Yardney Part No. 11294 for training models and
No. 11310 for flight models).

e. Vacuum Chamber or Bell Jar capable of maintaining 5 In. Hg. (min.)
pressure.

4.4 Failure/Malfunction Criteria - Failure of the unit to meet the performance
requirements specified herein shall constitute a malfunction. Each malfunction will
require an investigation to determine cause.

4.5 Visual Examination - This unit shall be visually examined for cleanliness.
Particular attention shall be given to the following:

a. Condition of material finishes.
b. Freedom from contamination, such as corrosion products, scale, grease, etc.

c. Satisfactory tightness of assembly bolts and screws, electrical receptacle,
relief valve and switch cover.

d. Condition of electrical connector pins.
4.6 uipment Description - The ALSD Battery Assembly contains sixteen (15)
silver-zinc cells, pressure relief valve, control switch with sealing boot, electrical

receptacle, interconnecting wiring and mechanical hardware required to interface with
the ALSD Power Head and Handle Assembly.
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a.

Precautions

Electrolyte Characteristics - The electrolyte (a strong solution of potas-
sium hydroxide) is alkaline and corrosive, and should be handled with care.
If neglected, the electrolyte will cause serious Burns when it is permitted
to come in contact with the eyes or skin. Alkzali-proof apron, rubber gloves
and splash-proof goggles or a face mask are recommended for personnel
engaged in filling and servicing SILVERCEL batferies.

Antidotes, Internal - Give large quantities of water and a weak acid solution
such ae vinegar, lemon juice or orange juice. Foliow with one of the follow-
ing: white-of-egg, olive oil, starch water, mineral oil, or melted butter.
Obtain medical attention at once.

Antidotes, External - For the skin: wash the aifected area with large
quantities of water. Neutralize with vinegar, lemon juice, or 5% acetic
acid and wash with water. Obtain medical attention at once.

For the eyes: wash with saturated solution of boric acid or flood with water.
Use this first aid treatment until medical attention can be obtained.

Washing Glassware - The electrolyte is somewhat corrosive to glass. All
beakers and syringes used should be thoroughly washed with water following
their contact with the electrolyte.

Carbon Dioxide Absorption - Store the electrolyte in closed alkali-resistant
containere as it absorbs carbon dioxide from the air. Prolonged exposure
to the air will impair the properties of the electrolyte.

CAUTION: Do not, under any circumstances, attempt to use any type of

electrolyte other than the special electrolyte furnished with the
SILVERCEL batterv. Other types of electrolyte may damage
or destroy the battery.

Handling Precautions - This battery is capable of supplying unusually high
currents if it is accidentally short circuited. A prolonged short circuit may
cause serious burns to personnel and may destroy the battery. To avoid
accidental short circuits, all tools used in connection with the battery or
within close vicinity of the battery must be properly insulated with a double
layer of electrical tape or varnish.

CAUTIONS:

(1) The battery shall be kept in an upright position under normal
handling and operating conditions.

(%) In fastening the battery cover to the case, tighten the 18 hex
head nuts (in increments of 4-6 inch-pounds) to a total torque
of 12-16 inch-pounds. The hex head nuts should be tightened
in a consecutive clockwise order. Do not use the criss-cross
method of tightening nuts.
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4.8 Battery Activation Procedure

Note: Filler Kit Items - Each battery is furnished with a battery filler kit
containing the items delineated in paragraph IV-3.0. Ensure that proper
filling kit (YEC P/N 11310 for Flight Units and P/N 11294 for Training
Units) is used for activation.

a, Remove the battery cover and rubber sealing gasket by removing the 18 hex
head nuts and stowing in bag remote from area where activation is per-
formed.

CAUTION: To prevent seal damage, do not pry cover up by using an
instrument under cover edge.

b. Remove the cell screw valve from each cell of the battery. Check that the
"O" ring between the flange and threads of each cell screw valve is not
damaged. Retain the cell screw valves as they will be re-inserted after
filling.

c. Check to ensure that metal portion of filler caps have snug fit with poly-
ethylene caps. Remove cap from one electrolyte filler bottle. Hand
tighten one of the polyethylene filler caps securely onto the electrolyte
bottle .

P iaw s

CAUTION: Do not apply excessive torque since damage will result to the
polyethylene filler cap. Do not squeeze electrolyte from the
bottle during this assembly.

d. Place the baitery on its bottom with the cover opening toward the operator.
Tilt the battery forward approximately 45°.

—

e. Insert filler cap tip with "O''ring into cell vent threaded hole. While

ensuring that proper thread alignment is maintained, hand-tighten the >
< assembly clockwise using only the hexagon section of the filler cap until
the filler cap tip is securely in position.

WARNING: Do not tighten the filler cap to the cell by holding the bottle,
since this will result in discharge of electrolyte onto the

ﬂ battery.
5 f. .

Position the battery so that the cover face is upward.

g Press the electrolyte bottle at its mid-section compressing it 1/4-inch
maximum. Then release until air bubbles cease to rise in the bottle.
Repeat this operation until all of the electrolyte has been transferred into
the cell. This operation should be performed slowly. Repeat this opera-
tion several times after the bottle is empty in order to remove any electro-
lyte in the filler cap assembly. Allow assembly to stand in this attitude
for at least five minutes.

h. After filling is completed, carefully remove the filler cap and bottle from
the cell by turning only the hexagon section of the filler cap. Remove any
excess electrolyte from the vent hole by using a vent cleaner. Insert vent

) cleaxiea up to the knot, into the cell vent hole and turn for one complete

revolution.
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WARNING: If electrolyte is spilled on the cells or the battery interior,
cogni’~ut engineering personnel shall be informed immediately
and shall revie~ the incident. Use of such a battery shall be
authorized by Material Review procedures only.

i. Keplace the cell screw valve in the cell vent hole after the removal of the
: excess electrolyte from the vent hole is completed. Tighten valve to a
flush fit using a torque of 1-2 inch-pounds.

WARNING: It is recommended that the cell screw valves be positioned in
the cell vent immediately after the filling of each cell in order
to minimize the possibility of filling one cell twice.

Aiter the filling operation of one cell has been conducted, remove the poly-
ethylene filling cap from the empty bottle by nolding the polyethylene section
o: the cap. Clean the passage of the filling tip to remove droplets by in-
serting a stainless steel wire.

k. Repeat the procedural steps of Paragraphs 4. 8.c through 4. 8. j until all
sixteen (16) cells have been filled.

1. After filling of all cells is complete, remove the sixteen (16} cell screw
valves and allow the battery to soak for a minimum of six hours before
continuing test. Battery cover shall be temporarily installed {(without nuts)
to preclude entry of foreign debris.

: 4.9 Battery Degassing (Vacuum Activation) Procedure

i Note: The following instructions listed under this paragraph are applicable only
to Flight model batteries.

a. Remove cover from battery and ensure that all cell screw valves are re-
moved.

b. Install battery in vacuum chamber or bell jar in an upright position.

c. Slowly decrease internal chamber pressure from ambient to 5 +1 in. Hg
over a five-minute period. Maintain chamber pressure at 5 +1 in. Hg for
approximately 15 seconds, and slowly return to ambient over a five-minute
period.

d. Remove battery from vacuum chamber, ensure that cell tops are free of
electrolyte, and continue with Paragraph 4. 10.

4.10 Battery Voltage Checks

a. Replace 16 cell screw valves and tighten ea_h to a flush fit using a torque
of 1-2 inch-pounds.

b. Using the Weston 531 voltmeter (or equivalent), measure the terminal
voltage of each cell for 1.85 + 0.03 VDC. Record cell voltages under :
Items 5 through 20 of Table ViI-5 using Figure VII-4 as a reference for \
cell ideatification.




c. Depress Hexseal boot switch cover. Using the Weston 531 (or equivalent)
voltmeter, sequentially measure the voltage between Pin A (farthest from
relief valve) and case, and Pin B (nearest to relief valve) and case of elec-
trical receptacle. Voltmeter shall read 0 volts. Record under Items 21
and 22 of Table VII-5.

d. Depress Hexseal boot switch cover. Using the Weston 901 (or equivalent)
voltmeter, measure the voltage between Pins A and B of the electrical
receptacle. Pin A shall be +29.6 +0.5 VDC with respect to Pin B. Record
under items 23 and 24 of Table VII-5.

e. Visually inspect top of battery cells to ensure that cell cases and terminais
are free of corrosion and electrolyte. Clean tops of cells if required.

Note: During re-inspection cvelcs of training unit batteries, vent holes
and caps should be inspected to ensure that they are not clogged.

f. Replace the rubber sealing gasket and install two « .ectrolyte trap assem-
blies (flight units only). Fasten cover to the case with the 18 hex head
nuts previously removed, tightening them (in increments of 4-6 inch-~-pounds)
to a torque of 12-16 inch-pounds. The hex head nuts should be tightened in
a consecutive clockwise order. Do not use the criss-cross method of
tightening nuts.

Notes: (1) Exercise extreme care during installation of electrolyte
trap assemblies to ensure that the cell screw valves fit
properly into the holes in the trap assembly. Ensure
that the trap assembly lies flush with the cell tops aiter
installation to preclude excessive loading by the battery
case lid.

B e

(2) Training unit (only) battery case pressure relief valves
should be permanently removed to preclude accumulation
of gas within the battery case during long term storage.
Pressure relief valve is required only for operation of the
ALSD system in a vacuum environment.

VII-31

e

| gy




Necative (black)lead  Posifive (red) lead

FLIGHT BATTERY

- -
J—’/—/ Red band indicates (+) terminals :%l/
[ L‘ PE———T

CHEHCEEDIICAN)[CHN)

2

O
B

16 15 14 13 12 n 10

TGOl o

Negative (black) lead Positive (red) lead
\\ )

TRAINING BATTERY
Figure VII-4. Battery Cell Layout Diagram
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5.0 POWER HEAD FUNCTIONAL CHECKOUT

5.1 Purpose - This procedure establishes the operating instructions for verifying
proper functional operation of the ALSD Flight (PS955000002-007) and Training Unit No. 2
(PS955000002-005) Power Heads.

5.2 Time Interval - This procedure shall be performed in accordance wi.a the
following schedule.

a. Flight Unit No. 2 power head shall be verified in accordance with
the BXA and KSC Prelaunch Operations Instructions.

b. Training unit power heads shall be verified in accordance with the ALSD
Training Unit Service Checklist.

5.3 Test Equipment Requirements

a, Ammeter, DC 0 - 25 Amperes, Weston 901 or equivalent,
b. ALSD Battery Assembly (Activated).
5.4 Failure/Malfunction Criteria - Failure of the unit to mee. the performance

requirements specified herein shall constitute a malfunction. Each malfunction will
require an investigation to determine cause.

5.5 Visual Examination - The units shall be visually examined for cleanliness.

5.6 Equipment Description - Refer to equipment descriptions in Paragraphs VI-~1. 6
and VII-2. 6.

5.7 Performance Requirements

a. Install activated battery assembly on power head in accordance with the
applicable service instructions.

b. Place battery/power head assembly on a clean rubber pad to preclude
damage to thermal guard and paint finishes.

c. Remove the battery cover (and electrolyte trap assemblies on flight unit
batteries) and temporarily stow with the 18 hex head nuts and rubber sealing
gasket.

d. Using a "spin-tight'" socket wrench, remove the two nuts and connecting

bus strap between Cells 8 and 15 (Ref. Fig. VII-4) of the flight battery
(Cells 6 and 13 for training batteries).

CAUTION: Avoid short circuits by using extreme care to ensure that tool
or hardware do not contact other cell terminals.

e. For flight batteries, connect the positive lead of the armeter (with appro-
priately fitting terminal lug) to the Cell 8 terminal and the negative lead to
the Cell 15 terminal where the connecting bus strap was previously removed.
Use the cell terminal nuts to secure the ammeter leads to the cell terminals.
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Note: For training batteries, the positive ammeter lead is connected to
Cell 6, and the negative lead to Cell 13.

Manually restrain the battery/power head assembly on the rubber pad, and
depress the battery switch boot cover momentarily. Ammeter shall indi-
cate 21 +4 Amps. DC. Record under Item 7 of Table VII-6.

Carefully disconnect ammeter and replace cell bus strap and hardware.
os

Replace battery cover (and electrolyte trap assemblies on flight batteries)

in accordance with the instructions in Paragraph VII-4. 10.f, tightening

hex head nuts sequentially in a clockwise order in increments of 4-6 inch-
pounds to a final torque of 12-16 inch-pounds.
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6.0 ALSD BATTERY CHARGINS PROCEDURE

6.1 Purpose - This procedure establishes the operating procedures fcr charging
the ALSD Flight (PS9403000014-003) and Training (PS9403000014-001) Unit Battery
Assemblies.

6.2 Time Intervals - This procedure shail be performed in accnrdance with the
following schedule.

a. Training unit No, 2 battery shall be recharged after eact 16
minute operational di<-harge period.

b. Flight unit batteries shall not be recharged unless directed by the
ALSEP countdown controiler.

5.3 Test Equipment Requirements

a. ALSD Battery Charging Unit.
b. Power Source, 105 to 120 VAC, 60 cps. single phase.
c. Voltmeter, DC 0 - 50 Volts, Weston Mocel 901 or equival=nt.
d. Voltmeter, DC 0 - 3 Volts, Weston Model 531 or eqiivalent.
€.4 Failure/Malfunction Criteria - Failure of the unit to meei the performance

requirements specified herein shall constitute a malfunction. Each malfunction will
require an irvestigation to determire cause.

6.5 Visual Examination - The ALSD battery sh~1l be visually examined for ~lean-
liness. Particular attention shall be given to the foilowing:

a. Condition of material finishes.

b. Freedom {rom ccntaminat.on, such as corresion products, scale, grease, eic.

c. Satisfactory tightness of assembly bolts and screws, electrical receptacle,

relief valve, and swiich cover.
d. Condition of electrical connector pins.

6.6 Equipment Description - The ALSD Battery Charging Unit (described in Para-
graph IV-2. 0) shall be 18ed to charge the Battery Assembly (described in Paragraph
VII-1.0).

6.7 Battery Charging Unit Calibration

a. Position switches as follows:
1) Power switch to Off.
2) Current control knob completely counterclockwise.
3) Cell selector switch to Position 16.
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6.8

4) Connect battery charging unit power cable to 105-120 VAC, 60 cps
source.

5) Turn power switch to Or.. Red Power On indicator shall illuminaie,

6) Depress ~alibrate switch and adjust bottom screw on cutoff meter
until irdicator aligns with CAL mark. Release Calibrate switch.

7) Align red pointer on the cutoff meter with the red line on the dial Ly
adjustment of the small knob on the front of the cutoff meter.

8) Turn power switch to Off Red Power On indicator shall go out,

Battecy Charging

a,

Instal} battery assembly (with cover removed) on battery charging unit
adapter. Ensure careful engagement of mechanical alignment pins and
electrical receptacle pins to prevent damage.

Note: For best results, all battery charging should be done at an ambient
temperature of 65° to 90°F.

Connect battery charging unit adapter leads (red and black) to tieir respec-
tive 10-ampere output jacks on the battery charging unit.

Verify that current control krob is completely counterclockwise and cell
selector switch is in Position 16.

Turn power switch to On. Depress Hexseal boot switch cover on battery
assembly with adapter unit lock and tighten wing nut. Red Power On indi-
cator and white Charging Current On indicator shall illuminate.

Slowly rotate curren: control knob clockwise until the following current
level is indicated on the current meter:

1) Training battery initial charging current to be adjusted to 1.0 Amps.
2) Flight battery initial charging current to be adjusted to 2.0 Amps.

Note: When charging is complete (approximately 12 - 16 hours for a fully
discharged battery), the current will automatically shut off. At
this time, the white Charging Current On indicator shall go out and
the amber Charging Current Off indicator shall illuminate.

Turn power switch to Off and remove battery assembly from battery
charging unit adanter.

Using the Westor £31 voltmeter (or equivalent), measure the terminal

voltage c. each cell for 1,85 +0.03 VDC. Record cell voltages under

Items 9 through 24 of Table VII-7 using Figure VII-4 as a reference for ‘
cell identification.

Note: Perform voltage measurements 6-10 hours alter completion :
of charging to allow time for cell stabilization. C
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Dept ess Hexseal boot switch cover. Using the Weston 531 voltmeter (or
equivaient), sequentiallv measure the voltage between Pin A (farthest from
relief valve) and case, and Pin B (nearest to relief valve) and case of
electrical receptacle. Voltmeter shall read 0 voits. Record under items
25 and 26 of Table VI-7.

Depress Hexseal boot switch cover. Using the Weston 901 voltmeter (or
equivalent), measure the voltage between Pins A and B of the electrical
receptacle. Pin A shall be +29.6 + 0.5 VDC with respect to Pin B. Record
under Items 27 and 28 of Table VII-7.

Visually inspect top of battery cells to ensure that cell cases and terminals
are free of corrosion and electrolyte. Clean top of cells if required.

Note: During re-inspection cyzles of raining batteries, vent holes and
caps should be inspected to assure that they are not clogged.

Replace the rubber sealing gasket and install two electrolyte trap assem-
blies (flight units only). Fasten cover to the case with the 18 hex head

nuts previously removed, tightening them (in increments of 4-6 inch-pounds)
to a torque of 12-16 inch-pounds. The hex head nuts should be tightened

in a consecutive clockwise order. Do not use the criss-cross method of
tightening nuts.

Notes: (1) Exercise extreme care during installation of electrolyte
{rap assemblies to ensure that the cell screw valves fit
properly into the holes in the trap assembly. Ensure
that the trap assembly lies flush with the cell tops after
installation to preclude excessive loading by the battery
case lid.

(2) Training battery (only) case pressure relief valve should be per-
manently removed to preclude accumulation of gas within the
battery case during long term storage. Pressure relief valve
is required only for operation of the ALSD system in a vacuum
environment.
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7.0 BATTERY SERVICE INSTRUCTIONS

7.1 Purpose - This procedure establishes the instructions necessary for field
level mainienance of the ALSD Training Unit Battery, (Martin Marietta Corporation
P/N PS 9403000014-001).

7.2 Time Interval - This procedure shall be performed in accordance with the
following schedule:

a. Connector Inspection - Preceding each installation to ALSD Power
Head.

b. Terminal Voltage - After activation a per paragraph VII-4.8, at the
end of each partial or complete recharge cycle, and after 30 days
storage.

c. Visual Cell Inspection - During activation, during each recharge cycle,
or 30 days storage.

d. Electrical Circuit - After activation or cell replacement.

e. Cell Replacement

1) Replace complete cell set (16 cells) when the open circuit terminal
voltage, after recharge of any one cell, reads less than 1.80 VDC.

2) Replace cells when cell distortion is severe, evern though cell
terminal voltage is above 1.80 VDC, or wheil excessive electrolyte
seepage indicates a breakdown of cell envelope integrity of one or more
cells.

: 3)  Whe: cells have been activated for 6 months.
o 7.3  Precautions

a.  The battery is capable of supplying unusually high curren.s if it is
accidentally short circuited. A prolonged short circuit may cause
serious burns to personnel and may destroy the battery. To avoid

« accidental short circuits, all tools used in connection with the battery

or within close vicinity of the battery must be properly insulated with a

double layer of electrical tape or varnish.

b. The battery shall be kept in an upright position whenever practical :
during normal handling and operating conditions.

c. The electrolyte (a strong solution of potassium hydroxide} is alkaline
and corrosive, and should be handled with care. Alkali-proof apron,
rubber gloves and splash-proof goggles or a face mask are recom-
mended for personnel engaged in servicing SILVERCEI. batteries.
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Thoroughly clean all tools after use in servicing SILVERCEL batteries
with a warm solution of soapy water.

Do not store -attery in discharged condition for prolonged periods.
Never completely discharge battery during use.

Battery relief valve should be permanently removed to preclude
accumulation of gas within the battery case during long term stowage.

7.4 Servicing Equipment

e.

Voltmeter, DC 0 -50 volts, Weston Model 901 or equivalent.
Voltmeter, DC 0 -3 volts, Weston Model 531 or equivalent.
Torque Wrench, 0-50 inch-pounds.

Miscellaneous hand tools.

Alkali proof mask, gloves, and apron.

7.5 Rattery Disassembly

a.

C.

Cell Removal - Remove battery from power head as per disassembly
instructions, paragraph VII-8.0. Remove battery cover and rubber
sealing gasket by removing the 18 hex head nuts. Remove all battery
termins 1 nuts and battery terminal straps one at a time. Grip cell
number cixteen (Ref. Figure VII-4) with pliers on terminal and pull
cell up. Move cell 15 over to vacancy left by cell 16 and remove in
same manner. Repeat for remaining cells.

Switch Removal - Do not attempt to remove switch assembly in the
fieid.

Connector Removal - Do not attempt to replace connector in the field.

7.6 Cleaning

a.

b.

Internal - After battery cells are removed, clean battery case internally
with Freon TF solvent and a clean cloth or brush. Blow out residue
with shop air.

External - Clean externally with Freon TF solvent and a clean cloth.

7.7 Cell Installation - Replace ceils using reverse procedure of cell removal except

do not use pliers on terminals. Press and slide battery in place. Replace wire lugs
and terminal straps as shown in Figure VU-4. Torque terminal nuts tc 25 inch-pounds.

7.8  Activation and Checkout - Perform activation and checkout of battery as per

activation instructions VII-4.0.
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8.0 ALSD POWER HEAD SERVICE INSTRUCTIONS

8.1 Purpose - This procedure establishes the field level inspection and service
instructions for the ALSD Flight (PS955000002-007) and Training (PS9550000G2-005)
Unit Power Heads.

8.2 General - Refer to Table VII-8 and Figure VII-5 for ALSD Power Head part
numbers. For brevity, dash numbers without prafixes are used tor desc. iptions
throughout this procedure.

8.3 Time Intervals (Training Units) - This procedure shail be performed in
accordance with the following schedule.

a. Percussor cam lubrication through external port shall be accomplished
after each 0. 5 hour of operation.

b. Minor internal lubrication and inspection shall be accomplished after
eacna 2,0 hours of operation, or after any operating period which is to
be followed by non-operating storage for a period =xceeding one month.

c. Major internal lubrication and inspection shall be accomplished after
10 hours of operation.

d. Power head to be returned for factory inspection and checkout after
each 15 hourc of overation.

8.4 Time Intervals (Flight Units) - This procedure shall be performed in accord-
ance with the following schedule.

a. Internal lubrication and inspection shall be accomplished during Apollo
flight countdown as described in another section of this manual.

8.5 Precautions

a. No Load Operation - Operation of the power head with no load on the
output spindle should be minimized. Continued '""no load'" operation can
greatly shorten the life of the power head.

b. Storage - The power head and battery assembly should not be stored cn
the battery end for prolonged periods.

c. Polarity - Operation of the power head in the reverse direction can
cause jamming. Closely observe polarity of all electrical connections
disturbed during maintenance.

d. Jamming - De-energize power switch immediately if internal jamming
occurs.

e. Heating - Avoid operating unit beyond 150°F case temperature for pro-
longed periods.
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TABLE VI-§

ALSD Power Head Part Numbers

Pc. No. Name Qy. Pc. No, Name QAy.
12064-1 End Plate (Flight) 1 12062-57 Fan Blade 1
12062-1D End Plate (Training) 1 12062-59  Rivet 4
12062-2 Guter Housing 1 12062-60 Nut, Ret. 1
12062-3 Gear Case Cover 1 12062-61 Shoulder Screw 2
12062-4 Ring, Field 1 12062 -62 Washer Si. Cl.
12062-5 Magnet Segment 2 {(Lrg. 1. D.) 1
12062-6 Armeture 1 1206%-63 Holder, Brush (Upper) 1
12062-13  Holder, Brush (L.ower) 1 12062-64 Cup, Brg. 1
12062-14B Brush Assembly 2 12062-T0A Washer Ram Head 1
12062-15 S.A. Magnet 1 12062-71 Washer, Flat 5
12062-16 Nut Rrg. Ret. 1 12062-72  Sleeve, Brg. Lock 1
12062-17 Fan S.A, 1 12062-73 Cap, Comm. End 1
12062-18 Gear, Cam 1 12062-76 Lead Wire (Long) 2
12062-19 Pirion, Inter. 1 12062-77 S.A. Connector &
12062-20 Gear, Rotary Drive 1 Lead Wire 1
12062-21 Ring, Clamp 1 12062-79 S.A, Rot.Dr. Gear 1
12062-22 Clutch, Overtorque 1 12062-80 S.A. Ram Sleeve 1
12062-23  Spring, Clutch 3 12062-82 Insert, Brg. 1
12062-24 Pin, Pinion Brg. 1 12062-83 Insert, Brg. 1
12062-25B Nut, Dr. Tube Stop 1 12062-84 Retainer, Wiper 1
12062-26 S.A. Brush Holder 1 12062-85 S.A. Connector Comp. 1
12052-27 Tube, Output Drive 1 12062-86 S.A. Outer Housing 1
12062-28 Washer, Output Dr.Stop 1 12062-89 Cup Washer 2
12062-29 Nut, Dynamic Seal 1 12062-90 Shield, Wrapper 1
12062-30 Ram Head 1 12062-91  Shield, Disc 1
12062-31 Nut, Ram 1 12062-94  Shield, Connector 1
12062-32 Sleeve, Ram 1 12062-95 Spring, Suppression 3
12062-33  Spring, Energy 1 12062-96  Button, Suppression 3
12062-34 Retainer, Spring 1 12062-101 Bearing, MRC R-4-
12062-38 Washer, Insulator AF-4-8T 1

(Flight Unit) 5 12062-102 Bearing, MRC R-8-
12062-39 Housing, Percusser 1 F-8T 1
12062-41 Vasher, Clip CL (SM. 12062-103 Bearing, TORR #NTA-

I.D.) 1 2031 1
12062-42 Follower, Cam 1 12062-104 Washer, Thrust TORR
12062-44 Dowel Pin 2 #TRA-2031 1
12062-46 Ring, Brush Holder 1 12062-107 Bearing, TORR B228 b
12062-47 Bracket, Mag Ret. 2 12062-108 Bearing, MRC MB-542-
12062-48 Clip, Spring 2 ST 1
12062-49 Fan Hub 1 12062-109 Bearing, MRC R-4-A-
12062-50 Pin. Brush Spring 2 4 ST 1
12062-51R Spring Brush (R.H.) 2 12062~110 Bearing, TORR B45 1
12062-53 Cup, Spring Ret. 1 12062-111 Bearing, MRC 5202 8B-
12062-54 Spring, Brg. Plug 1 ST Full Type 1
12062-55 Ring, Thr. Brg. Sup. 1 12062-112 3/16 Dia. Ball, M50

Steel 12
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TABLE VII-8 (Cont.)

12062-171

Pc. No, Name Qy. Pc. No. Name Qty .
12062-113 Valve Pressure Relief 1 12062-143 #8 Lockwasher 3
12062-114 Receptacle, Battery 12062-144 #4-40x1/4 Bd. Hd.
Intercom b (Br.) M.S. 4
120£2-117 Seal, Quad Ring Viton 1 . 12062-145 "O" Ring 1
12062-118 Seal, Dynimic Bellows 1 ! 12062-146C Quad. Ring 1
12062-123 Lock Ring, Waldes Kou. i 12062-148 "O" Ring 1
N-5001-137H 1 12062-150 Name Plate 1
12062-124 "E' Ring, Waldes Koh. 12062-151 Wire, Name Plate 1
5133-12-H 2 12062-155 Roll Pin 2
12062-125 1/8 D, Bali M-50 1 12062-156 Insulator 1
12062-126 Perma-Nut 4 12062-157 End Plate Percussor 1
12062-127 Seal, "O'" Ring 1 12062-158 Rod, Shock Absorber 1
12062-130 #6-32x1/4 Seel Screw 1 12062-159 Spacer, Shock Absorb. 2
12062-133 #8-32x5/8 Soc. Hd. Cap 12062-160 Tube, Shock Absorb. 1
Scr. 12062-161 7/16-2ux3/16 Soc.
12062-134 Wiper 1 Hdl. S.8. 1
12062-135 Bushing, Thermal Ins. 5 12062-162 #6-32x1/2 Seel Screw 1
12062-136 #10-32x7/8 Soc. Hd. Cap 12062-163 S. A. Rod, Shock Abs., 1
Sc. 15 12062-165 Spacer 1
12062-137 #1204-00 Int, Shake L.W. 4 12062-166 Nut, Relief Valve 1
12062-138 Quad Ring 2 12062-167 Washer, Incsulating 15
12062-140 Term. Clip 2 12062-168 Washer, Flat 5
12062-142 #1210-06 Int. Shake 12062-169 Washer, Insulating 5
L.W. 17 12062-170 Washer, Insulating 10
1

Spring Ring
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Maintenance Equipment

Torque Wrench - 1/4 drive (-50 in.-1bs., adaptable to:
5/8 in. nut
1/2 in. nut
3/8 in. nut
5/32 in. nut
9,64 in. cap screw hex
5/32 in. cap s.rew hex
6/32 in. screw slot
Allen Wrench 5/32 in.
Drift Punch 5/32 in.
Drift Punch 1/8 in.
Drift Punch 1/16 in.
Screwdriver, Standard 4 in.
Screwdriver, Standard 6 in.
Screwdriver, Phillips 4 in.
Screwdriver, Phillips 6 in.
Pliere, Needle Nose
Wrench, End 1/4 in.
Wrench, Spanner
Hammer 1-2 lb,
Mallet 1-2 lb.
Inspection Mirror
Brush, Cleaning 1 in.
Vessel, Cleaning 6x6x2 in.
Steel Pin, 1/8 round x 1/2 long
Afr Nozzle
Shop Air, 50-100 psi
Grease, DuPont 240AC Krytox Fluorinated (supplied in lube kit)
Oil, DuPont 143AC Krytox Fluorinated (supplied in lube kit)
01l Filler Cap (supolied in lube kit)
Fluid, Cleaning Freon T. F. Solvent

Lubrication

a. External Port - Remove lubrication port screw (-162). Assemble oil
filler cap to Krytox 143 AC oil bottle. Apply five (5) drops of cil through lubri-
cation port to cam lubrication pad {-134).

b. Minor Internal - Remove battery. thermal guard and front end =sser:* -
as per paragraphs 8. 10. a through 8.10.c. Apply a generous supply of -
grease to cam follower bearing (Ref. Fig. VII-21), cam gear ramp (-18), .ni:c.
bearing (-110), all accessible gearing, and lubrication pad (-134). Reazse:

as per paragraph 8.11,

c. Major Internal - Lubrication after complete dissssembly and cleaning
(paragraph 8.8 8.10) 1is explained in the Assembhly Procedures, paragrsp:
8.11.

Cleaning

a. Minor External - Clean external surfaces with Freon T. F. rolvent and
a soft brush or a clean cloth.
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b. Minor Internal - Use a clean cloth to wipe away excess grease deposits
or other foreign materials frcm housing walls. Cloth can be dampened with
Freon TF Solvent if necessary to remove crusted deposits.

c. Major Internal - All parts and ~:a :. except the center housing, should

be submerged 1n Freon TF selvert . a«tvrned with a soft brush while arts are
submerged. Clean the center nin: - -« by brushing with solvent being careful
to avoid getting solvent into * '« :>rcussor mechanism. Grease lost to solvent

in the percu=sor assembly .1 . t be replaced in the fiela. Use shop air to
remove final residue afte. -lcouine. If metallic particles were present on
disassemblv, repeat the (lewma- process usirg n v solvent.

8.9 Inspection

a. Extern.l - Tvan  : ucver head visualiy for cleanliness, condition of
material fini ‘hes. « ontaraination, corrosion, scile, grease, tightress of bolts
and screws, electrical recentacle, relief valve, iind electrical connector pins.

Check housing carefully for signe of fatigue failv:'es, distortion of housings.

etc.
b. Internal - Inspect ali oearings fcr we:ir and smonthness of operation.
Check all gear teeth for damage or excess.ve w_a.. Inspect housing inter -

nally and externaliv for cracks. Inspect br.ohes, brush springs, and wiring
for defects. Check armaturn « omm: ¢ . ic. fur smoothness and commutator

slots for foreign particles. <{Check ric<tr’- 11 connector pins and connector
for tightness. Check cam gear (-1£' ton . for smavinrecs. Irnspect all kard-
ware for defzcts. Replace all defc ..~ -si.ponents.

8.10 Disassembly Instructions

e. Battery - Set unit on bench with battery end down. rfemove the {ive cap
screws (-136) (Ref. Figure VII-6). Hold battery rigid while slightly rocking
and pulling up vertically on power head. Lay power head down, and remove
laminate- mylar insulation and rctainer assembly together with the connector
shield (-94) from the battery (Ref. Figure VII-7). Temporarily stow (flight
units only) thermal washers (-38).

b. Power Head Thermal Guard - F.2move al. lock nuts holding the thermal
guard togetler aud the thermal guard to the power head. Temporarily stow
all loose screwe and washers. Remove remaining cap screws from power
head housing flanges. Carefully lift thermal guard clear of pow.r head.
Temporarily stow all loose hardware (Ref. Figure VII-8).

c. Forward Housing (Partial) - Grasp spindlc and pull assembly axially
from center housing (Ref. Figure VII-9). Remove housing quad ring seal
{~138) ard cam gear bearing spring (-54).
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8.11

d. Forward Housing (Complete) - Insert 5/32 drift punch ‘nto hole in retainer
nut (-60) and us~ to turn nut counterclockwise {viewing from center housing end).
If retainer nut cannot be loosened in this manner, tap driit punch with hammer
2tose to retiiner nut (Ref. Figrre VII-10). Repeat above procedure to loosen
the spindle stop assembly (-7:55;  Completely unscrew (LH thread) spindle stop
assembly ane slide --if end <. spindle being careful rot to loosc spring-loaded
electrostatic brushes (-96) and springs (-95). Use 1/16-inch drift punch to
drive roll pin (-155) clear of hole. Use 1/8 inch drift punch to unscrew (RH
thread) dynamic seal nut (-2%) from rot: -y drive gear sheft (-20) (Ref. Fizure
VI-11). Slide dvnamic seal nut and spindle (-27) out of rotary drive gea~
cavity. (Temporarily stow lacse roll pin (-155) and the six hearings (-112).

Us - a mallet to tap the rotary urive gear upward unti’ ° - zear cont-cts the

cam gear bearing support (-55). Cam pinion bearing (-82) -an be removed
from the forward housing bv pulling on cam gear and clutch assembly (-18)
Remove crp screws (-133) from cam gear bearing support (-55) and remove

cam gear bearing support from forwacd housing. Push rotary drive gear

(-20) from forward housing.

e. Rear Housing - Puli rear housing and arnature clear of center housing.
Remove spacer (-765) located inside housing below connector. Unscrew (RH
thread) armature end cap (-73) using a scrawdriver and pretruvding tabs for
leverage. TVise 1/2-inch socket to remove armature shaft nut (-16). Rariove
armature a-~smbly from rear housing (-1). Remove quad ring secal (-138)
from center housing. Push bearing (-101) and spa~er (-72) out of housing.
(Ref. Figure VII-12),

f. Cente.” Housing - The peirmanent raagnet field ascembly (-15) is rz.ioved
by sliding it out of the center housing (Ref. ¥ig'.re VII-13). If a finger grasp
is not sufficient for removal, invert the housiig and taj housing lightly with a
non-metallic mallet arouau quad ring seal groos ©. Remove lubrication r: i
(-134) uring a screwdriver to work pad out »f houswng.

g. Seals - (Ref. Figure VII-14) - Armature end cap (-7?) seal (-145),

quad ring seals (-136) on each end of center h:nusing, rotary drive seal (-145C),
and spindle stop assembly sea's (-117 and -127) are free for removal if dis-
assembly instructions 8.10.a through 8.10.c have been .3llowed. Oil port
seal screws (-130 and -13Zz) are removed with a screwdriver. The spindle
shaft dynawic bellows seal (-118) is removed from dynamic seal nut (-29) by
preussing around seal periphery with finger. Access t¢ the relief valve seal

(- 148) is achiever' by unscrewing the relief valve assembly (-113).

Assembly Instructions

#. General - Ensure that all parts lave been thoroughly cleaned, inspected,
and defective parts replaced before proceding with the assembly of the nower
head. Assembly of components, with the exception of a press fit on bearings,
should asremble easily. Difficully in assembly indicates a problem and should
be thorouy \ly investiygated.
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b. Lubrication - Apply a generous supply of Krytox grease on all bearings
(Ref. Figuie VII-21). Turn bearings by hand to work grease into bearing races.
Coat all sex.- with Krytox grease before and after installation. Prevent grease
from contac:ing brushes or armature commutator. Lubricate all gears and
friction surfaces.

c. Center Housing (-2) - Check to ensure that no ferrovus particies have
beszn attracted to the field magnet assembly (-15). Align the field magnet key
with the slot in the center housing and slide the field assembly into housing.
Jse an inspection mirror to ensure that the key is seated properly in the hous-
ing slot, Tap field assembly lightly with a nonmetallic mallet to seat fully.
Work a generous supply of grease into lubrication pad (-134) and install into
pad housing. Lightly lubricate relief valve seal (-148). install on relief valve
(-113) and install relief valve into housing. Torque to 5 inch pounds. Install
seal screw (-162) and torque to 7 inch pounds.

d. Rear Housing (-1, -1D)

1. Brushes (-14B) - Remove and replace one brus* at a time. Ensure
that new leads are correct length (dress if necessary;j and are positioned
out of the way of the armature commutator area once lead attachment
screws (-144) are tight. Torque screws to 6 inch pounds. Ensure that
brushes slide freely in brush kolder (-63).

2. Armature (-6) - Spread brushes and insert armature into housing.
Insert bearing (-101), shield side toward armature, over armature shaft
and into housing. Screw nut (~16) onto armature shaft and tighten to 30
inch pounds. Insert spacer (-72) into housing on top of bearing (-101).
Slip seal (~145) over spacer. Screw cap (-73) onto housing being careful
not tc disturb seal and tighten cap until it bottoms against spacer (-72),

3. Installation - Install seal (-138), well lubricated with Krytox
grease, in seal groove on aft end of center housing. Invert aft housing
and place shim (-165) into rear housing (Ref. Figure VII-15). Set
center housing over armature and slowly bring housings together. If
spacing exists between the mating flanges, separate assemblies and re-
check the field assembly for a shift of position. After mating is correct,
hold together temporarily with two cap screws (-136), one on each side
of power head. Seat commutator brushes as per paragraph 8.13.

e. Forward Housing (~3)

1. Major - Install well lubricated seal (~146C) into housing seal groove.
Ensure that seal is not twisted. Press rotary drive gear (-20) through
rotary drive bearing (-107) until it bottoms against bearing. Install cam
gear bearing support (-55) and cap screws (~133) with lock washers (-143).
Torque to 11 inch pounds. Insert bearing race and the cam bearing

(-103) in cam gear bearing support (-55). Install cam gear (Ref. Figure
VII-16) clutch, and bearing assembly into cam bearing support until pinion
bearing (-109) is seated. Note: Lift rotary drive gear up as necessary
to permit pinion bearing (-109) to be inserted into housing. Use mallet

to tap rotary drive gear (-20) shoulder tight against rotary drive bearing
(-107). Insert bellows seal (-118) into dynamic seal nut (-29), Work
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bellows seal with fingers until in position (Ref. Figure VII-17). Slide
dynamic seal nut and bellows seal assembly carefully over small diameter
end of spindle (-27) and down until assembly bottoris out on spindle flange.
Apply grease to spindle axia! bearings (-108) and axial bearing grooves

in spindle. Fress bearings (six) into spindle grooves, align spindle
grooves with r otary drive gear shift (-20) grooves, and axially insert
spincle into forward end of housing (Ref. Figure VII-18). Hold spindle

in and carefully screw dynamic seal nut (-29) clockwise onto protruding
end of rotary drive gear shaft (-20). Important: If dynamic se -1 nut
(-29) will not screw up fully by hand, remove nut and spindle and repeat
above procedure. Use drift punch to turn dynamic seal nut (-29) until
roll pin (-155) holes are aligned. Install roll pin (-155) and drive flush
with hammer. Install rotary seals (-127 and -117) into respective seal
grooves in spindle stop tube., Partially screw spindle stop lock nut

(-60) onto spindle stop tube. Install electrostatic brushes (-96) and
springs (-95) into spindie stop assembly. Hold brushes in while sliding
spindle stop assembly (Ref. Figure VII-19) over female end of spindle and
screw counterclockwise until hand tight. Use drift punch and hammer

to tighten spindle stop assembly. Tighten spindle stop lock nut (-60) in
same manner. Move spindle in and out by hand. Operation should be
smooth with a travel of approximately 1/4-inch. Check the electrostatic
brushes visually for proper installation. Install seal screw (-130) and
torque to 7 inch pounds.

2, Minor - Lubricate cam gear bearing spring (-54) and insert into
cam pinion cup (-53). Install quad ring seal (-138) into seal groove on
forward end of center housing. Align cam gear (-18) so ramp will not
interfere with cam follower (-30). Gently press forward housing assembly
into center housing and temporarily install two cap screws (-136), one on
each side of power head.

Thermal Guard

1. Training Unit No.2 - Remove two cap screws (-136) on side of power
head opposite relief valve (-113)., Position thermal guard in place and
re-install two screws (-136), lock washers (-142), and thermal washers
(467A8050030-027) as shown in Figure VII-20. Bottom, but do not tighten
screws. Repeat above procedure for opposite side of power head.

Ensure that thermal guard overlaps are interfaced properly. Install
remaining hardware as shown in Figure VII-22, Note: If thermal wash-
ers (-170) vary in thickness, separate those that vary from the rest for
use between the thermal guard and insert washer (-135). Maich washers
according to thickness to fit gaps between thermal guard and insert
washer (-135). Tighten the ten cap screws holding the power head hous-
ings together and tighten in incremental steps to 30 inch pounds. Install
the two rectangular insulator strips (467A8050030-025) between the power
head and thermal guard clamp. Ensure that insulator strips do not over-
lap and are aligned properly with thermal guard. Install flat washer
(AN960C10L) over short cap screw (MS 1696-10) and insert assembly
through hole (armature side) in thermal guard clamp. Attach lock nut
(MS 21043). Repeat for opposite side of clamp except install lanyard
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assembly (467 A8050030-049) under washer on nut end of cap screw.

Keep lanyard parallel with spindle (Ref. Figure VII-22) and tighten cap
screws until thermal guard clamp is tight around spindle stop assembly.
Insert cap screws (MS-51957-14) through two remaining holes at forward-

most end of thermal guard. Attach flat washers (AN 960 C4) and lock
nuts (MS-21043-04) and tighien.

2. Flight Units - Thermal guard installation procedures for flight
units are the same for training units except that flight units require addi-

tional washers (-71, -167-168, -169, -170) and are installed as shown
in Figure VII-5.

g. Battery - Lay battery on bench, top down, and install laminated mylar
assembly with retainer plate on top (Ref. Figure VII-23). Ensure that connec-
tor shield bottom is contacting battery case and that large slots in connector
shield are up. Lay thermal washers (-28) (Fligat Units only) over battery cap
screw holes. Aligp slots for proper interface with stress ribs on power head
when installed. Check batiery and power head connector pins for straightness,
and vertically lower power head on battery while visually aiigning guide pins.
After guide pins and connector pins huve engaged, tap spindle lightly to bottom
power head against battery. Press cap screws down and turn with Allen wrench
to engage threads. Tighten cap screws incrementally to 30 inch pounds.

8.12  Ciutch Adjustment - Disassemble power head as per paragraphs 8.10.1
through 8.10.4. Clamp cam gear (-18) in vise with pinion gear (-19) up. Insert

a 1/8-inch pin approximately 1/2-inch long into valley between two gear teeth. Hold
in place and insert a 1/2-inch socket down over pinion gear and pin. Use socket
wrench handle to hold pinion g. ar, while breaking staking of retainer nut (-21) by
turning counterclockwise with :i spanner wrench. Tighten nut (-21) and replace socket
handle with torque wrenc! . 'ncrementally tighten nut (-21) with spanner until rotation
of the torque v :nch gives a -eading of 28 + 2 inch pounds. Stake retainer nut (-21) in
two places. Reassemble power head as per assembly instructions.

8.13 Brush Seating - If coinmutator brushes have been disturbed or replaced during
maintenance, before installing forward housing and thermal guard, set power head in

place on battery (Ref. Figure /II-24), depress battery switch and allow armature to
run for 3 to 5 minutes to seat Hrushes.

VII-53



an vt otk

TABLE VII-9

Malfunction Localiration Chart

ALSD Power Head

Symptom

Probable Cause
In Descending Order

—— e ey

Action |

Unit will not

operate. 1. Battery discharged Charge or replace battery
2. Battery switch Replace battery
3. Battery connector defective Replace baitery
Power Head connector
defective
4. Short circuit in battery Replace battery
5. Short circuit in Power Head Replace armature or rear
housing
6. Broken wire in Power Head Replace rear housing
7. Brushes defective Replace brushes
Unit attempts to 1. Battery discharged Charge or replace battery
turn over but will |[2. Polarity wrong Correct wiring
not run. 3. Gearing jammed Replace defective gearing
4. Tield magnets broken Replace field assy.
5. Galled bearing Replace defective bearing
6. Percussor jammed Replace center housing
Battery discharge |1. Defective battery Replace battery
rate high. 2. Partial short circuit Check wiring
3. Lack of lubrication Perform major lubrication
4. Ar mature rubbing fields Replace fields
5. Faulty bearing/s Replace bearing/s
6. Faulty Percussor Assembly Replace center housing
7. Shorted armature Replace armature
Spindle rotates Broken percussor spring Replace center housing
with no percussor
Percussion with 1. Defective gear/s Replace defective gear/s
no rotatin 2. Clutch too loose Adjust clutch
Motor runs with no Faulty gear train Replace defective gear/s
spindle rotation or
percussion
Intermittent 1. Defective switch Replace battery
operation 2. Bad brushes Replace brushes
3. Defective wiring Check wiring
4. Defective connector Replace battery or rear housing
5. Defective armature Replace armature
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Figure VI-8. Thermal Guard Disassembled

Figure VII-9. Power Head Forward Housing Removed
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Figure VII-11. Bellows Seal Nut Removal
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Figure VII-14. Power Head Seals Removed

Figure VII-15. Rear Housing Before Installation Into Center Housing
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Figure VII-18. Insertion of Spindle Assembly
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Figure VII- Lubrication of Cam Follower Bearing

Figure VII-22., Installation of Thermal Guard Lanyard
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Figure VII-24. Brush Run-In Mode
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VIII. ALSD/ALSEP INTEGRATION, PRELAUNCH AND POST LAUNCH OPERATIONS

1.0 INTRODUCTION

A tabulation of ALSD/ALSEP integration and prelaunch operations require-

ments are presented in Table VIII-1,

These procedures, at the discretion

of the ALSEP prime contractor, may be performed at BXA or KSC within the

recommended time restriciions.

The procedures have been developed .o inter-

face the ALSD requirements with the final ALSEP flight acceptance tests in
accordance with the information available at the time of release of this

manual, It is recommended that wherever possible, Martin Marietta Corporation
technical assistance be provided when performing these operations.

TABLE VIII-1

ALSD/ALSEP Integration and Prelaunch Operations

Time

Receipt of equip.
in field (KSC)

T-(90-120) days

T-10 days

1)

1)

2)

3)

4)

5)

Proc.dure

Perform GSE operational readiness
verification procedures on all units.

Perform GSE operational readiness
verification procedures on all units.

Perform inactive battery subsystem
verification procedures on all bactery
assemblies (4 units). Batteries
attached to flight unit power heads

to be removed and reinstalled in
accordance with applicable procedures.

Perform nonoperating power head sub-
system verification procedures on all
power heads (2 units). Power heads
to be removed and reinstalled on
batteries in accordance with appli-
cable procedures.

Perform ALSD assembly deployment
verification on all ALSDs (2 units).

Sequentially install all ALSDs on
ALSEP,

Remove battery and power head from de-
signated flight unit ALSD and perform
nonoperating battery and power head
subsystem verification.

VIII-1

Para, Ref.

VI.1..0 & 2.0

VI.1.0 & 2.0

VII.1.O0

VII.2.0

VII.3.0

BXA Procedure

VII.1,0 & 2,0




Time

T-6 days

T-5 days

T-4 days

NOTES:

TABLE VIII-1 (Cont,)

Procedure Para. Ref.

Perform ALSD battery activation procedure, VII.4,0

1) Install activated battery on designated VII.5.O
flight unit and perform power head
functional checkcut proredures,

2) Remove battery from power head and VII.1.8
perform paragraphs VII.1.8.,a through
f, 1, and m to purge battery case.
Perform paragraphs VII1.4.10.c and d
to ensure proper battery voltage.

3) Assemble activated battery and power vV*i.3.0
head and perform ALSD assembly
deployment verification.

1) After performance of paragraph
VII.3.7.u 1lift ALSD assembly

and momentarily depress both handle
actuating switches to verify power
head operation.

2) Performance of paragraphs VII.3.7.y and z
to be performed at MSC LRL just prior to
sealing SRC,

1) Remove 5 temporary identification tags N/A
(power head tag from thermal guard,
battery tag and 3 lanyard tags).

2) Perform the following final checks: N/A

a) Verify that the four lanyard pull
pins (Ref, Fig, III-14 ) are pro-
perly and completely engaged on
treadle and rack.

b) Verify that the battery thermal
shroud (Ref. Fig. III-6 ) release
latch is secure,

c¢) Verify that the rack-to-treadle

and battery-to-treadle camlocs
(Ref. Fig. V-12; V-13) are secure.

VIII-2
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Time

T + 5 days

NOTES :

TABLE VIII-1 (Cont.)

Procedure Para, Ref.
3) Carefully install ALSD assembly on BXA  Proced.

board ALSEP/LM.

Astronaut scientist to perform 3-hole v.3.0
lunar drilling mission.

Drilling mission should be performed
withiin 15 days of battery activation
to ensure full power output capacity
of the ALSD battery.
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IX. TRAINING UNIT SERVICE CHECKLIST

1.0 PURPOSE

The purpose of this checklist is to provide an easy reference for the training
unit inspection and maintenance requirements of the training battery and power head.

Procedure
Activate Cells

Recharge

Inspect Cells
Check Cell Voltages

Visual Inspection

Check wiring

Replace Cells

Internal Cleaning
Lubricate
External Port
Minor Internal
Major Internal
Clean
Minor External
Minor Internal

Major Internal

Check Power Head
Current

Time
1 day before use

Within one day of partiai or tull
discharge (power head will not
percuss)

Every month or every recharge
After every recharge cycle

Prior to installing battery on
power head

After cell replacement

Cell voltage low after charge
Cel's leaking

Cells distorted

Alier 6 months activation

Before installing new cells

.5 hrs. of operation

2 hrs. of operation

To be stored in excess of
30 days after use.

10 hrs. of operation

As required

2 hrs. of operation
Unacheduled minor maintenance
10 hrs. of operation
Unscheduled major maintenance
Seul replacement

RPM low

Abnormal heating
Connector pins burned
After 2 hrs. of operstion

Para. Ref,
VI. 4.0

Vil. 6.0

VI. 4.10, e.
val. 4.10, b, ¢, d.

VI. 4.5

Vi. 4.5, c.,d.
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VI. 5.7



Replace Seals
Inspect

External
Internal

Unscheduled Maintenance

Seals damaged

.5 hrs. of operation

2 hrs. of operation

To be stored in excess of 39
days after use

10 hours of operation

As required

VII.

v,
VII.

VII.
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X. ALSD SPARE PARTS DISTRIBUTION

1.6 INTRODUCTION

1.1 ALSD Flight Units - Primary flight spares support is attained by the availa-
bility of two (2) identical ALSD flight unjts (Part Number 467A8060000-069), The
current mission requirement for the ALSD has been reduaced from two flights to ome,
providing one (1) zomplzate backup unit to support the single flight. In addition, atotal

of two (2) spare battery assemblies (Part Number PS940300014-003) are provided in

the event that launch schedule slippages require the activation of replacement batteries.

A summary list of additional flight spare components and subassemblies pro-
vided under the terms of the ALSD contract is presented in Table X-1, and a detailed
list is presented in Table X-2. It is anticipated that these spares may eventually
become available to support the ALSD trainine program.

1.2 ALSD Training Units - The ALSD training units will be subjected to consider-
able use, and a larger inventory of spare parts has been provided to support the anti-
cipated maintenance requirements. A summary list of components and subassemblies
is presented in Table X-1, and a detailed list is presented in Table X-3.

1.3 Ground Support Equipment (GSE) -~ The major elements of GSE required to
service the ALSD include the Pressurization Unit (Part Number 467A8090000-009) and
the Battery Charging Unit (Part Number 467A8080000-009). A total of two each of
these units have been provided for prelaunch operations, with one set serving as a
backup for the primary equipment. Availability of two pressurization units also pro-
vides the capability of simultaneous checkout of the battery and power head pressuri-
zation systems.

A total of three (3) battery charging units have been provided to sup~ort the
training requirements st a variety of locations. Pressurization units are no. required
for support of the ALSD training units.

In addition to the above, a pressurization unit and battery charging unit will be
released to the GSE inventory after completion of all ALSD acceptance testing at the
Martin Marietta Corporation.



Table X~1., ALSD Spare Parts Summary *

Total Training Units Flight

Nomenclature Quantity #1 #2 Units
Drill Bits 30 ea. 8 22
Drill Bit Extension Tube Sets 3 ea. 1 2
Hole Casing Set (6 Pleces) without Adapters 11 ea. 2 9
Batteries (Flight) 4 ea. 4
Secondary Cell Set (for Training Battery) 6 ea, 3 3
Percussor Assembly 1 ea. 1
Motor Assembly 1 ea. 1
Power Train Assembly 1 ea. 1
Seal Refurbishment Kit 7 ea. 4 3
Castings 2 ea, 1 1
Cam 1 ea. 1
Bearing Set 2 ea. 2
Gear Set 1 ea. 1
Motor Brush Set 4 ea. 4
Motor Armature 3 ea. 2 1
Percussor Spring 1 ea. 1
Electrical Connector 4 ea, 3
Purge & Relief Valve 2 ea, 2
Permanent Magnet Set 1 ea. 1
Electrical Switch 2 ea. 1 1
Accessory Croup (not including Battery

Shroud and Power Head Guard) 1 ea. 1
Thermal Guard (Power Head) 2 e, 2
Battery Shroud 2 ea. 2
Adapter (Hole Casing/Power Head) 3 ea. 1 2

Note: A total of two (2) each additional spare Drill Bits and one (1) each Training Battery are

to be furnished with ALSD Training Units.

* Delivered under Contract NAS9-6587,

b



Table X-2. ALSD Flight Unit Spares and Material Samples *

Nomenclature Part Number Quaatity
Battery (Flight) PS9403000014~003 4
Battery Filler Kit 11310 (Yardney Electric) ‘
Seal Refurbishment Kit 12062-211 (Black & Decker) 3
Castings 12062-214 (Black & Decker) 1 (Set)
Motor Armature 12062-6 (Black & Decker) 1
Electrical Connector (Power Bead)] PS8133000001-005 1
Purge & Relief Valve 12062-113 (Black & Decker) 2
Electrical Switch BA-3ST (Microswitch) 1
Material Samples
Drill Bit PS800100023-011 3/Fl1t.Unit
Extension Tube PS600106022-005 1/F1t.Unit
Cap 467A8050016-013 3/Flt.Unit
Drill String Wrench 467A8050014-039 1/Flt.Unit
Notes:

1) Finish Requirements - The spare batteries and power head castings shall
be painted in the same manner and areas as the comparable flight units as

depicted on Drawing 467A8050000. No additional finish is required for the
balance of parts listed above in excess of that defined on the applicable ’
detail or assembly drawings.

2) Clea[x_n_ng Requirements ~ The spare batteries and material samples shall
be cleaned and bagged In accordance with Drawing 467A8050034,

3) Preservation and Pack_gg% -~ Preservation and packaging of the above
shall be in accordance with MIL-P-116 and MIL-STD-794 (WP) Level "A".
Packing and shipping containers shall be in accordance with MIL-STD-794
(WP) Level "B",

Battery Fiiler Kits shali be packaged and shipped separately from other
spare parts, using containers in which the components were received from
Yardney Electric (or equivalent). Components of these filler kits must be
protected from contamination by cushioning material,

4) Material sgmples under Contract NAS9-9462:
Stem caps Part Number 467A8060003 - 3 Each
Cap retainer (anodized aluminum)

* Delivered under Contract NAS9-6587,
X-3




Table X-3. ALSD Training Unit Spares (Sheet 1 of 6) *

Part Number Nomenclature Quantity Notes

Martin Marietta Hardware

=y
P3600100023-007 Drill Bit 8
467A8050000-011 Drill Bit 22
467A8050030-089 Thermal Guard (Power Head) 2
467A8050029-049 Thermal Shroud (Battery) 2
467A8050036-009 Adapter (Casing/Power Head) 2
BA-3ST (Microswitch) Electrical Switch 1

One (1) Drill Bit Extension Tube Set, consisting of

PS600100022-001 Extension Tube - Standard 7/Set
PS600100022-003 Extension Tube - Bit 1/Set

g.of

PS600100022-005 Extension Tube - Standard 7/Set 1)
PS600100022-007 Extension Tube - Bit 1/Set (1)
Note (1) Including canadizing, cleaning, sandblasting
— and anodizing in accordance with Note 20 on
Drawing 467A8050000 Sheet 3.

Nine Hole Casing Sets(w/o adapters), consisting of

467A8050006-019 Hole Casing - Standard (long section 4/Set
, w/o color)
-~ 487A8050006-039 Hole Casing ~ (long section, black 1/Set
. internal band)
) 467A8050006-089 Hole Casing - Tip (closed end section) 1/Set

Three(3) Hole Cas Sets (w/o adapters), consisting of

467A8050006-019 Hole Casing ~ Standard (long section 4/Set
w/o color)

467A8050006-039 Hole Casing -(long section, black 1/Set
internal bana)

467A8050006~049 Hole Casing - Tip (closed end section) 1/Set

One (1) Accessory Group, consisting of
- __ ]

467A8050001-039 Treadle Assembly 1 (2)
467A8050001-019 Camlcc Assembly 1 (2)
12R1-1BB Receptacle, Camloc 1 (2)
MS20426-AD2 Rivet 2 2)
467A8050009-029 Lock Pin Assembly 1 2)
467A8050012-007 Clamp 1 )

#* Delivered under Contract NAS9-6587,

X-4
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Table X-3. ALSD Training Unit S8pares (Sheet 2 of 8)

Part Number Nomenclature Quantity Notes
467A8050012-021 Yoke 1 2)
467A8050012-023 Yoke 1 2)
MS20470B5 Rivet 8 2)
MS16535-159 Rivet, Tubular 1 (2)
467A8050000-001 Pad 1 (2)
467A8050000-003 Nameplate 1 2),(3)
467A8050000-005 Pad 1 2)
467A8050000-007 Pad 1 2)
66-60-6B Insignia 1 @)
86-28-1 Mod Plate 1 2)
MS20470B3 Rivet 3] @)

Note (2) These parts shall be attached to the Treadle
Assembly. Parts shall be fit checked and
assembled using Training Unit No.2 Power
Head, Thermal Guard, Battery and Thermal
Shroud for coordination purposes.

Note (3) The Nameplate shall be marked as follows:
Die stamp in . 094" high characters,
Nomenclature: "ALSD Training Unit No. 2 Spare'
Die stamp in . 062" high characters,

Part Number: ''467A8050000-079"
Contract No. : "NAS 9-6587"
Serfal Number: (leave blank)

467A8050013-099 Handle and Switch Assembly 1

467A8050028-029 Rack Assembly 1

467A8050014-039 Wrench 1

One (1) Hole Casing Set, consisting of
467A8050006-089 Hole Casing- Tip (closed end section)  1/Set
467A8050006-019 Hole Casing -Standard (long section 4/Set

w/o color)
467A8050008-039 Hole Casing -~ (long section, black 1/Set
internal band)

One (1) Hole Casing Set, consisting of
467A8050006-089 Hole Casing-Tip (closed end section) 1/Set
487A8050006-019 Hole Casing-Standard (long section 4/Set

w/o color)
467A8050006-029 Hole Casing - Short 1/8Set
467A8050036-009 Adapter (Casing/Power Head) 1/Set

467A8050027-019 Retainer -~ 4 Female - 4 Male Caps 1

467A8050027~009 Retainer - 4 Male, 3 Female, 1 Bit Cap 1

Shxee (3) Electrical Connectors, consisting of
PS813800001-007 Connector, ALSD (Female) 2 (4)
PS813300001-005 Connector, ALSD (Male) 1 (4), (5)

Note (4)

Note (5

Quantities are total, Two female and one male
comprise the total requirement for three elec-
trical connectors.

This part physically installed in Black & Decker
Connector Assy. P/N 12082-85 listed below as
part of a Motor Assy.

X-5
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Table X-3. ALSD Training Unit Spares (Sheet 3 of 8)

Part Number Nomenclature Quantity  Notes

Subcontractor Hardware

Yardnex Electric
Six (6) Secondary Cell Sets, consisting of

———
HR 5 DC Battery Cells 16/8Set
11218 Silvercel Filling Kit 1/Set

Black and Decker

One (1) Percussor Assembly, consisting of

One (1) Cam Follower S/A, consisting of

12062-30 Ram Head 1 (6)
12062-31 Nut Ram 1 (6)
12062-42 Follower, Cam 1 6)
12062-70A Wasgher, Ram Head 1
12062-111 Bearing, MRC 5202 SB-ST 1
12062-123 Lock Ring 1
12062-32 Sleeve, Ram 1 (6)
12062-33 Spring, Energy 1
12062--34 Retainer, Spring 1 (6)
12062-3¢2 Housirg Percussor 1 (6)
12062-147 Shim 1 (6)
x One (1) Shock Absorber S/A, consisting of
12062-157 End Plate, Percussor 1
12062-158 Rod, Shock Absorber 1
12062-159 Spacer, Shock Absorber 1
12062~-160 Tube, Shock Absorber 1
12062-161 Screw, Socket Head 1
One ‘12 Motor Assemblz‘ consisting of
12062-6 Armature 1
12062-14B Brush Assembly 2
12062~15 Magnet Assembly 1
12062-16 Nut, Bearing Retainer 1
12062-26 Brush Holder Assembly 1
12062-48 Clip, Spring 1
12062-61 Shoulder Screw 2
12062-85 Connector Assembly 1
12062-89 Cup Washer 2
12062-94 Shield, Connector 1
12062-137 Lock Washer, Internal Shake 4
12062~144 Screw, Round Head (Br) 4
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Table X-3. ALSD Training Unit Spares (Sheet 4 of 6)

Part Number Nomenclature Quantity Notes
One (1) Power Train Assembly, consistigg of
One (1) Clutch Assembly, consisting of
12062~-18 Gear Cam 1 (6)
12062-19 Pinion, Inter. 1 (6)
12062-21 Ring, Clamp 1 (8)
12062-22 Clutch, Overtorque 1 (6)
12062-23 Spring, Clutch 3
12062-41 Washer 1
12062~62 Washer 1
12062-20 Gear, Rotary Drive 1 (6)
12062-27 Tube, Output Drive 1 6)
12062-28 Washer, Output Drive Stop 1
12062-29 Nut, Dynamic Seal 1
12062-53 Cup, Spring Retainer 1
12062-54 Spring, Bearing Plug 1
12062-55 Ring, Thrust Bearing Support 1
12082-101 Bearing, MRC R-4-AF-4-ST 1
12062-103 Bearing, TORR #NTA-2031 1 6)
12062-104 Washer, Thrust TORR #TRA 2031 1 (6)
12062-107 Bearing, TORR #B228 1 6)
12062-108 Bearing, MRC MB-542-ST 1
12062-109 Bearing, MRC R-4~A-4-ST 1
12062-110 Bearing, TORR #B45 1 (6)
12062-112 Ball, M50 Steel 12
12062-117 Seal, Quad Ring Viton 1
12062-118 Seal, Dynamic Bellows 1
12062-125 Ball, M50 Steel 1
12062-155 Roll Pin 2
12062-146C Quad Ring 1
Four $4z Seal Refurbishment KltsI P‘N 12062—211i conslstlng of
12062-117 Seal, Quad Ring Viton 1/Kit
12062-118 Seal, Dynamic Bellows 1/Kit
12062-127 Seal, "O'" Ring 1/Kit
12062-130 Screw, Steel 1/Kit
12062-138 Quad Ring 2/Kit
12062-145 "O" Ring 1/Kit
12062-146C Quad Ring 1/Kit
12062-148 "O" Ring 1/Kit
12062-162 Screw, Steel 1/Kit
N/A 2 oz. Tube Krytox 240AC 1/Kit
N/A 1 fl. oz. Krytox 140AC Fluorinated Ol  1/Kit
One ‘12 Casting Setl conslstf.n‘ of
12062-1D End Plate Assembly (Casting), Including 1
12062-44 Dowel Pin (2)
12062-90 Shield - EMI (1)
12062-91 Shield - EMI (1)

X-7
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Table X-3. ALSD Training Unit Spares (Sheet 5 of 6)

P

Part Number Nomenclature Quantity Notes
12062-2D Outer Housing S/A, including 1
12062-24 Pin Pinion Bearing (1)
12062-83 Insert Bearing (1)
12062-162 Steel Screw (1)
12062-3 Gear Case Cover, including 1
12062-64 Cup Bearing (1)
120682-82 Insert Bearing (1)
12062~-25B Nut, Drive Tube Stop 1
12062-60 Nut, Retainer 1
12062-71 Washer, Flat 5 (6)
12062-72 Sleeve, Bearing Lock 1
12062-73 Cap, Commutator End 1
12062-95 Spring, Suppression 3
12062-96 Button, Suppression 3
12062-113 Valve, Pressure Relief 1
12082-127 Seal, "O'" Ring 1
12062--130 Steel Screw 1
12062-133 Socket Head Cap Screw 3
12062-134 Wiper 1
12062-135 Bushing, Thermal Insulator 5
12062-136 Socket Head Cap Screw 5
12062-138 Quad Ring 2
12062-142 Lock Washer, Internal Shake 17
12062-143 Lock Washer 3
12062-145 "O" Ring 1
12062-148 "O'" Ring 1
12062-164 Socket Head Screw 10
One ‘1) Cam & Cam Follower! P‘N 12062-210iconslsting of
12062-18 Cam 1 (6)
One (1) Cam Follower S/A, consisting of
12062-30 Ram Head 1 (6)
12062-31 Nut Ram 1 6) ’
12062~-42 Follower, Cam 1 (6)
12062-T0A Washer, Ram Head 1
12062-111 Bearing, MRC 5202 SB-ST 1
12062-123 Lock Ring 1
Two Bearing Sets, P/N 12062-212, consisting of
12062-101 Bearing, MRC R-4-AF-4-ST 1/Set
12062-102 Bearing, MRC R-8-F-ST 1/Set
12062-103 Bearing, TORR #NTA-2031 1/Set (8)
12062-104 Washer, Thrust TORR #TRA 2031 1/Set 6)
12062-107 Bearing, TORR #B228§ 1/8Set ()
12062-108 Bearing, MRC MB-542-ST 1/Set
12062-109 Bearing, MRC R-4-A-4-ST 1/Set
12062-110 Bearing, TORR #B45 1/Set )
12062-111 Bearing, MRC 5202 B2-ST 1/Set
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Table X-3. ALSD Training Unit Spares (Sheet 6 of 6)

Part Number Nomenclature Quantity Notes

One (1) Gear Set, Bit Rotation, P/N 12062-215, consisting of

12062-19 Pinion, Inter. 1 ©)
12062-20 Gear, Rotary Drive 1 (6)
12062-27 Tube, Output Drive 1 (6)

Four (4) Motor Brush Sets, P/N 12062-213, consisting of

12062-14B Brush Assembly 2/Set
One_(1) Motor Armature, consisting of

120A2-6 Motor Armature 1/Set
One (1) Percussor Spring, consisting of

12062-33 Percussor Spring 1/Set
One (1) Permanent Magnet Set, consisting of

12062-15 Permanent Magnet Set 1

Note (6) These parts shall have a light film of Krytox 143AC
Fluorinated Oil, DuPont Co., brush application. Parts
shall then be individually packaged in polyethylene bags
and heat sealed.

Special Notes:

1.  Finish Requirements - All Martin Marietta fabricated spare parts shall be
finished in the same manner and areas as the comparable flight unit parts as depicted
on Drawing 467A8050000 or other applicable drawings. The Power Head castings and
Battery Case shall also be finished like the flight unit items. All other subcontractor
spare hardware requires no additional finish other than the protective oil coating, indi-
cated in Note (6).

2, Identification and Marking - Identification and marking shall be the same
as provided for the flight unit items. Spare icantification tags shall be provided with
each spare item.

3. Preservation and Packaging - Preservation and packaging of the above
shall be in accordance with MIL-P-116 and MIL-STD-794 (WP) Level "A". Packing
and shipping containers shall be in accordance with MIL-S10-794(WP) Level '"B".
Marking of packages and shipping containers shall meet the requirements of MIL-STD-129.

Battery Filler Kits shall be packaged and shipped separately from other spare
parts, using containers in which the components were received from Yardney Electric
(or equivalent). Components of these filler kits must be protected from contamination
by cushioning material.
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XI, ALSD TRANSPORTATION AND STORAGE REQUIREMENTS

1.0 GENERAL EQUIPMENT DESCRIPTION

1.1 Apollo Lunar Sur“ce Drill - The ALSD fiight equipment consists of the
following major items:

Part Number Nomenclature Item Description
467 A8060000- 069 ALSD Consists of entire ALSD in ALSEP stowage

mode, less battery filling kit and accessory
details kit (core stems and caps)., Item is
stowed in aluminum shipping container

(Part No. 467A8050003-009) with rubber
padding to prevent transportation damage.

467A8060000- 079 Accessory Details  Consists of core bit, core stems and
Kit caps.

1.2 Ground Support Equipment - The ALSD ground support equipment consists of
the following major ftems:

Part Number Nomenclature Iteny Description

467 A8080000-009 Battery Charging  Consists of a SILVERCEL charger and

Unit adapter unit required for charging the ALSD
battery.
467A8090000-009 Pressurization Consists of the equipment required for
Unit pressure testing the ALSD battery and power
head.
Yardney P/N 11310  Silvercel Filling Consists of electrolyte, pads and filling
Kit equipment required for preflight battery
actlvation.

1.3 Flight Spares - The ALSD flight spares consist of the following major items:

Part Number Nomenclature_ Item Description
PS5940300014-003 Battery Consists of ALSD battery replacement.
- Miscellaneous Consists of miscellaneous spare parts for
Spares support and servicing of ALSD power head

and battery assembly.

2.0 PRESERVATION AND PACKING

2.1 Flight Unit ALSD - The ALSD shall be packaged by the coniractor in alumi-
num shipping containers with padding to preclude transportation damage. The
ALSD within the container shall be placed in a sealable contamination control bag to




maintain cleanliness of the unit. Accessory details (core stems a:.* caps) shall b.
pluced in sealable contamination control bags to maintain cleanlines:, and packaged
separately from the ALSD assembly. No special environmental control devices or
environment recording equipment shall be requir~ for the shirping conteiners, Ov.s.
packing of the flight unit equipment shall be provided as requived tu : 4ure safe de'tvor
hv air transportation.

2,2 Ground Support Equipment and Flight Spares - Equipment shall be packsge: »,
the contractor to the extent required to ensure safe air transport to the delivery des:’-
nation. No special environmental control devices or environment recording equipmei:
shall be required for the GSE.

3.0 TRANSPORTATION

3.1 Flight Unit ALSD - The ALSD fiight units shall be han-carried bv air
transportation from the contractor's facility to the destination desivnated by NASA,
Temperature extremes during ALSD transport shall not exceed -2i ' to +100°F,

3.2 Ground Support Equipment and Flight Spares - GCE and flight spares shail
packaged for normal commercial air transportation. Temperature <<:remes dur.:g
equipment transport shall noi exceed ~20° to +100°F.

4.0 STORAGE

4.1 Temperature and Humidity - The ALSD and GSE shall be stored in an area
where the temperature is maintained within the range of 300 to 9G° ¥, with occasicnal
excursions in the range of 0° to 120°F allowed. The relative humidity shall be main~
tained within the range of 20 to 80 percent with occasional excursicns up to 95 percex:
allowable.

5.0 INSPECTION

5.1 General ~ The ALSD and GSE shall be visually inspectec “or transportztion
damsge upon receipt at the destination as delineated below, Func:ional checkoui of ti.
equipment shall be performed in accordance with the requirement ' of this manual.

5.2 Flight Uuit ALSD - The over-packing shall be removed irom the ALSD
aluminum shipping containers. The shipping container shall be externally inspacted
for evidence of transportation damage. The container shall be opened for visual ex-
amination of the ALSD contaminaticn control bags. The Accessor Details Kit (core
stems and caps)shall be inspected for damage to the contamination control bags.

5.2 Ground Support Egui%ment and Flight %area - The over-packing shall be
removed from the Battery Charging Unit and the Pressurization Uait. The units sha!!
be inspected for evidence of transportation damage. Functional checkout of the equip-

ment shall be performed in accordance with the requirements of tl.is manual. No
inspection of the battery filling kits or flight spares i{s required.
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